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Effect of cadmium on protein endocytosis in renal epithelial cells. K.R. normal subjects in order to evaluate the antidiuretic effect of oxytocin
in a human body. We measured indices of water regulation in theKim, D.W. Ahn, J.S. Choi, and Y.S. Park, Department of Physiology,
Kosin Medical College, Pusan, Korea. Chronic exposure to cadmium kidney in the basal state, after 24 hours’ water deprivation and after
the administration of oxytocin and dDAVP in ten healthy male sub-results in proteinuria. This proteinuria is attributed to an impaired
reabsorption of plasma proteins filtered through glomeruli. To gain jects. And we simultaneously observed the changes in urinary electro-
lytes excretion. Oxytocin was infused intravenously at a rate of 20 mu/insights into the mechanism by which cadmium evokes an inhibition
of protein transport in the renal tubule, we investigated effects of cad- hour for 2.5 hours and 2 mg of dDAVP was injected subcutaneously.
1) The baseline value of body weight was 64.6 6 7.5 kg (average 6mium on the receptor-mediated endocytosis, the basic mechanism for
renal tubular protein transport, using fluorescein isothiocyanate-labelled S.D.) and decreased to 62.7 6 7.3 kg after 24 hours’ water deprivation
(p , 0.05). 2) The changes in the levels of serum electrolytes andbovine serum albumin (FITC-albumin) as a model substrate and opos-
sum kidney cell line (OK cell) as a proximal tubular cell model. Cell osmolality after the administration of oxytocin and dDAVP and water
deprivation were not significant compared with the baseline data. BUNmonolayers grown to confluence were treated with 100 mM CdCl2 for
60 min at 378C, washed and then tested for FITC-albumin uptake of the subjects after water deprivation was increased compared with
that in the basal state (20.0 6 7.5 mg/dl vs 10.3 6 2.3 mg/dl) (p ,(378C) and surface binding (48C). The amounts of FITC-albumin up-
take and binding were quantified by fluorimetricaly determining the 0.05). 3) The volume of 2 hours’ urine was 446.3 6 236.5 ml, 52.2 6
13.1 ml, 92.4 6 29.4 ml and 288.7 6 168.0 ml in the basal state, aftercell-adherent fluorescence. Both the binding and uptake of FITC-
albumin by OK cells appeared to be saturable and inhibitable by water deprivation and after the administration of dDAVP and oxyto-
cin, respectively. The urine osmolality was increased significantly afterunlabelled albumin in the medium, indicating that specific receptor
sites were involved. The uptake of FITC-albumin was inhibited by water deprivation (1142.6 6 149.1 mOsm/kg), administration of
dDAVP (936.4 6 106.7 mOsm/kg) and infusion of oxytocin (427.2 6agents that interfere with the formation of endocytotic vesicle (hyper-
tonic mannitol), endosomal acidification (NH4Cl), and vesicular traf- 200.5 mOsm/kg) compared with that in the basal state (222.6 6 78.0
mOsm/kg) (p , 0.05). The basal free water clearance for 2 hours wasficking associated with actin-cytoskeleton (cytochalasin D) and micro-
tubule (nocodazole, confirming that the uptake occurred via the process 109.6 6 162.7 ml and decreased significantly after water deprivation
(2155.4 6 27.1 ml), injection of dDAVP (2218.2 6 88.0 ml) andof receptor-mediated endocytosis. In cells treated with cadmium, the
specific FITC-albumin uptake was significantly attenuated, and this infusion of oxytocin (257.4 6 161.0 ml) (p , 0.05). 4) Fractional
excretion of sodium (FENa) after water deprivation (0.6 6 0.1%) waswas due to a reduction in Vmax (maximal uptake rate) and a rise in
Km (substrate concentration for half maximal uptake rate). These lower than that in the basal state (1.6 6 0.5%) (p , 0.05), but changes
in other indices of urinary electrolytes excretion were not observed.changes in kinetic parameters for FITC-albumin uptake were similar
to those induced by NH4Cl. The binding of FITC-albumin to the apical Administration of oxytocin to the normal human induced an increase
of urinary osmolality and a decrease of free water clearance, whichsurface of OK cells was inhibited by cadmium treatment, and this was
attributed to a reduction in Bmax (binding sites). The value of Kd clearly demonstrated the antidiuretic effect of oxytocin in human. So
further studies to verify the significance of antidiuretic effect of oxyto-(apparent dissociation constant of albumin-receptor complex) and its
Ph dependency were not altered by cadmium treatment. The formation cin in human and to confirm the changes of urinary concentrating
ability after the administration of oxytocin in patients with urinaryof endocytotic vesicles, as judged by fluid phase endocytosis of FITC-
inulin, was not changed by cadmium treatment. These results indicate concentration defects will be needed.
that the receptor-mediated endocytosis of protein is impaired in cad-
mium-treated OK cells most likely due to a defect in endosomal acidifi-
cation and the attendant fall in ligand-receptor dissociation which Combination therapy of furosemide and hydrochlorothiazie in patients
impairs receptor recycling and the overall efficiency of endocytosis. with end stage renal disease. W. Huh,1 B. Kim,1 D.H. Kim,2 H.Y. Kim,2
Such changes, if occurred in the intact kidney, would lead to protein- J.H. Earm,2 D.J. Kim,1 H.Y. Oh,1 J.S. Han,3 I.J. Jang,4 S.G. Shin,4
uria, as documented in cadmium-intoxicated patients and animals. Department of Internal Medicine, College of Medicine, Sung Kyun
Kwan Univ.,1 Chungbuk National Univ.,2 Seoul National Univ.,3 Depart-
ment of Clinical Pharmacology, College of Medicine, Seoul National
Univ.4 Diuretic resistance is encountered in patients with chronic renalThe role of oxytocin in regulation of water balance in the kidney; its
antidiuretic effect in a human body. K.W. Joo, U.S. Jeon, J.H. Kim, failure because of reduced number of nephrons, diminished delivery to
loop, and increased distal Na reabsorption. To overcome the resistance,S.J. Lee, Y.S. Kim, C. Ahn, J.S. Han, S. Kim, J.S. Lee, Department of
Internal Medicine, Seoul National University, College of Medicine, combination therapy of loop diuretics and thiazides has been recom-
mended. But, there were few studies for combination therapy in pa-Seoul, Korea. The authors have proven the antidiuretic effect of oxyto-
cin in vitro (Am J Physiol 1993, 265:F26), and demonstrated that oxytocin tients with end stage renal disease (Ccr , 10 ml/min). In a randomized
crossover study we compared the natriuretic and chloruretic effect ofas well as vasopressin was increased in edematous condition (JASN
1996, 7(9):1351). But little has been known about the changes of water the loop diuretics, furosemide (160 mg IV), given alone or in combina-
tion with thazide diuretics, hydrochlorothiazide (100 mg PO), in 9handling in the kidney after the administration of oxytocin in human.
So the authors examined the changes of regulation of water balance patients with end stage renal disease (Ccr , 10 ml/min, before dialysis
therapy). Administration of furosemide alone significantly (p , 0.05)in the kidney after the administration of oxytocin and vasopressin in
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increased 24-hour excretion of sodium (from 88 6 29 to 147 6 63 Seoul, Korea, Laboratory of Kidney and Electrolyte Metabolism, NIH,
Department of Cell Biology, University of Aarhus, Denmark, and Divi-mmol/24 hr), and chloride (from 78 6 29 to 146 6 64 mmol/24 hr) as
compared with baseline. Also, combination therapy significantly (p , sion of Nephrology, University of Florida, Gainesville, FL. Aquaporin-1
(AQP-1) is expressed in erythrocytes and water transporting tissues,0.05) increased (urine sodium: from 68 6 34 to 150 6 64 mmol/24 hr,
urine chloride: from 59 6 33 to 146 6 64 mmol/24 hr). But, there was including the kidney where it is located in proximal tubules, descending
thin limbs of Henle’s loop, and non-fenestrated endothelium of capil-no difference between furosemide alone and combination therapy. In
conclusion, there is no additive or synergistic effect in combination laries. We examined the expression of AQP-1 in blood vessels in the
developing rat kidney. Kidneys from 16- (E16), 17- (E17), 18- (E18),therapy of furosemide and hydrochlorothiazide in patients with end
stage renal disease. and 20-day-old (E20) fetuses and 7-, 14-, and 21-day-old pups were
processed for immunohistochemistry using a pre-embedding horserad-
ish peroxidase procedure, AQP-1 immunostaining was first observed
in the nephrogenic zone at E16, where it was located in the capillaryClinical observation on distal renal tubular acidosis. S.H. Seo, S.S. Lee,
K.T. Lee, K.J. Chang, S.B. Park, and H.C. Kim, Department of Internal plexus that gives rise to the arcuate arteries (AA). At E17, AQP-1
was expressed in AA and in small blood vessels extending from AAmedicine, Keimyung University, School of Medicine, Taegu, Korea.
Renal tubular acidosis is a syndrome of disordered renal acidification. to the glomeruli and in to the medulla. AQP-1 was expressed in inter-
lobular arteries and afferent arterioles until 7 days of age. However,We report clinical features, associated diseases, laboratory findings,
treatment and outcomes of 15 cases of distal renal tubular acidosis, there was a gradual decrease in AQP-1 immunostaining in AA after
birth. AQP-1 immunoreactivity was not observed in glomerular capil-including type IV RTA between 1984 to 1997. The patient’s age ranged
from 15 to 80 years old (mean; 44.3 6 21.3 years) with female propon- laries and venous blood vessels during development. In the medulla,
AQP-1 immunoreactivity was observed in straight blood vessels thatderance (female:male 5 2.75:1). Initial clinical features included; gen-
eral weakness (53.3%), generalized edema (20%), easy fatigability extended from AA and formed the vasa recta and in the capillary
plexus around medullary collecting ducts. There was a gradual increase(13.3%), dyspnea (6.7%), and periodic paraplegia (6.7%). Distal RTA
were associated with systemic lupus erythematosus in four patients in the number of AQP-1-positive vasa recta during development. How-
ever, vascular bundles were not formed until 14 days after birth. After(26.6%), each three (20%) with hypertension and diabetes mellitus,
and each one (6.7%) with Sjogren syndrome, PSGN, and avascular 7 days of age, except for renal tubule labeling, strong AQP-1 or no
labeling remained in the renal cortex. The transient expression ofnecrosis. And two cases (13%) were undetermined. Renal function
was well preserved in all patients (mean serum creatinine; 1.43 6 0.46 AQP-1 in renal vessels suggests that AQP-1 may play a role in the
differentiation of the renal vasculature.mg/dL, creatinine clearance; 32.96 6 16.53 mL/min). The mean serum
anion gap was 8.25 6 3.41 mEq/L, serum HCO32 15.67 6 3.86 mEq/L,
serum chloride 113.27 6 4.82 mEq/L, and urine pH 6.37 6 0.93. The
mean serum potassium levels of type I and IV RTA were 2.4 6 0.54 Intercalated cell subtypes in mouse kidney: an immunohistochemical
study. Y.H. Kim, K.W. Han, W.Y. Kim, J.H. Cha, K.M. Madsen*, J.mEq/L and 6.3 6 0.69 mEq/L, respectively. The urine anion gaps were
measured in five patients, which showed positive value (39.6 6 35.0 Kim*, Department of Anatomy, College of Medicine, The Catholic
University of Korea, Seoul, Korea. *Division of Nephrology, UniversitymEq/L). Plasma renin activity and plasma aldosterone levels were 0.99 6
0.72 ng/mL/hr and 36.74 6 35.13 ng/mL, respectively, which were lower of Florida, Gainesville, FL. Intercalated cells play a major role in
proton and bicarbonate secretion in the collecting duct. At least twothan normal value. During the mean follow-up of 35.6 months, four
patients (26.7%) improved, and six (60%) progressed to renal insuffi- populations of intercalated cells, type A and type B, were known exist
in both the CNT and the CCD of rat, mouse and rabbit. And recently,ciency. Three patients (20%) died of unrelated to renal disease (hepa-
toma, neurologic problem, sepsis). Two patients (13%) were loss to a third type of intercalated cell, which is ultrastructurally and immuno-
logically distinct from the type A and type B intercalated cells, hasfollow-up.
been described in the CNT and CCD of both rat and mouse. The
function of this non A-non B type of intercalated cell is unknown. In
present study, we examined the distribution of intercalated cells in theDifferential changes of CDK activities and CKI expression in kidneys
distal nephron of mouse kidney with special reference to the thirdduring pre- and postnatal development and regeneration period after
type of intercalated cells. Six normal adult female ICR mice, weighingischemic injury. W. Kim, S.K. Park, S.K. Kang, and G.Y. Koh, Depart-
20 to 25 g, were perfused through the left ventricle of the heart withment of Internal Medicine and physiology, Medical School, Chonbuk
periodate-lysine-paraformaldehyde. To identify the three populationsNational University, Chonju, Korea. Cell proliferation is driven by
of intercalated cells and the tubule segments in which they were located,the activities of cyclin dependent kinases (CDK). These activities are
a triple labeling procedure was used. Cl2/HCO32 exchanger and thia-positively regulated by cyclins and are negatively regulated by cyclin
zide sensitive Na1/Cl2 cotransporter (TSC) were labeled simultane-dependent kinase inhibitors (CKIs). The present study was designed
ously using a pre-embedding method, followed by labeling for eitherto determine the involvement of the cyclin/CDK/CKI system in kidneys
H1-ATPase or AQP-2 on serial section using a post-embedding method.during pre- and postnatal development and during maximum regenera-
The results is as followed. In the late part of the distal convulted tubuletion period after renal ischemic injury. All protein levels of cyclins
(DCT), a small number of intercalated cells were intermingled with(cyclins D1, D3, E, A, B), protein levels and activities of CDKs (CDK4,
the TSC-positive DCT cells. Most of these cells belonged to the non A-CDK2, cdc2), and mRNA and protein levels of the CIP/KIP family
non B type (51%) or the type A intercalated cells (46%). Type Bof CKIs (p21CIP1, p27KIP1, p57KIP2) observed were high in kidneys during
intercalated cells were extremely rare in the DCT (3%). In the CNT,the prenatal period and decreased differently during the postnatal
more than half (57%) of the intercalated cells belonged to the non A-period. The only CKI mRNA expression detectable in adult kidneys
non B population. Type A intercalated cells were also prevalent (34%)was p27KIP1. The p21CIP1 protein was not detectable while the p27KIP1
whereas type B cells constituted only 8% of the intercalated cells in theprotein was still detectable in the adult kidneys. In adult kidneys during
CNT. Cells with bipolar distribution of H1-ATPase were very rare.regeneration period after ischemic injury, the protein levels of cyclins
In the ICT, the type A cells and the non A-non B type each constituted(cyclins D1, D3, E, A) and protein levels and activities of CDK4
39% of the intercalated cells, while 13% belonged to the type B cells.and CDK2 were increased concomitant with the induction of DNA
In the CCD the majority of the intercalated cells were type B cellssynthetic activity in outer medullae, but not in glomeruli. The p27KIP1
(50%). The non A-non B cells constituted 22% of the intercalatedprotein, but not the p21CIP1 protein, increased equally in total kidney,
cells in the CCD and were mainly observed in the outer portion ofglomeruli and outer medullae after ischemic injury. These results indi-
the CCD, and 16% were type B cells. Cells with bipolar distributioncate that the cyclin/CDK/CKI system is actively involved in nephrogen-
of H1-ATPase were observed in about 10% of the intercalated cellsesis and regeneration of kidneys after injury.
in the ICT and CCD. Type A and type B intercalated cells are the
most common forms in the rat, whereas in the mouse, the non A-non B
form constitute a major fraction of the intercalated cells in the CNTExpression of Aquaporin-1 in blood vessels in the developing rat kid-
ney. W.Y. Kim, K.H. Han, M. Knepper,1 S. Neilsen,2 K.M. Madsen,3 J. and ICT, mainly at the expense of the type B intercalated cells. The
function of the non A-non B type of intercalated cell is not known,Kim, Department of Anatomy, College of Medicine, Catholic University,
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but based on the presence of apical H1-ATPase, we propose that it Pediatrics, Seoul, National University Children’s Hospital and *Seoul
City Boramae Hospital; Department of Pathology, **Seoul Nationalis involved in acid secretion.
University Hospital, Seoul, Korea. Several cases of hereditary progres-
sive glomerulopathy associated with an A to G transition at position
3243 in mt DNA, which is known to be associated with most cases ofExpression of protein kinase C in the adult and developing rat kidney.
K.H. Han, W.Y. Kim, Y.H. Kim, J.H. Cha, H.J. Ha*, J. Kim, Department MELAS syndrome, have been recently reported. These patients share
the characteristics of hereditary progressive glomerular disease andof Anatomy, College of Medicine, Catholic University, and *Department
of Pharmacology, College of Medicine, Yonsei University, Seoul, Korea. hearing loss with Alport syndrome (AS). We therefore screened 27
patients with kidney disease clinically mimicking AS for the presenceProtein kinase C (PKC) plays an important role not only in signal
transduction mechanisms in various biological processes, but also in of 3243 mt mutation, and found one girl with the mutation and a
positive family history. Her clinical features were very similar to thosethe regulation of growth and differentiation during development. We
studied classical PKC (cPKC), a, bI, bII and g, with regard to expression of all cases so far reported. An absence of hematuria, severe kidney
involvement in a female, pathologic changes of focal and segmentalin the adult and developing rat kidney. Prenatal kidneys from 16-
(E16), 18- (E18), and 20-day-old (E20) fetuses, postnatal kidneys from glomerulosclerosis with no basket-weave change of the glomerular
capillary wall seen on kidney biopsy, and the frequent association of1- (P1), 3- (P3), 7- (P7), 14- (P14), and 21-day-old (P21) pups, and
adult kidneys were preserved by perfusion through the heart or the steroid-induced diabetes are the major points which distinguish this
condition from AS. In addition, careful neurologic examination mayabdominal aorta with periodate-lysine-paraformaldehyde for immuno-
histochemistry or PBS for immunoblotting. We observed that PKC a, detect neuromuscular symptoms compatible with mt cytopathies. In
conclusion, progressive glomerulopathy should be included in thebI and bII were expressed in adult, whereas, all cPKC including g were
expressed in the developing rat kidney. Adult rat kidney. PKC a was broad spectrum of mt cytopathies, especially in cases of MELAS syn-
drome with 3243 mutation. This mutation should, in addition, be in-expressed in the basolateral plasma membrane of connecting tubule
(CNT) cells and principal cells of collecting duct (CD), and cytoplasm cluded in the etiologies of secondary focal and segmental glomerulo-
sclerosis and in the differential diagnosis of AS.in the intercalated cells of CNT and cortical collecting duct (CCD),
mesangial cells and parietal epithelium of renal corpuscle, proximal
and distal tubule cells. PKC bI was expressed in the intercalated cells
of the CNT and CCD, proximal straight tubule, and mesangial cells Mutation analysis of the PKD1 and PKD2 gene in patients with autoso-
mal dominant polycystic kidney disease (ADPKD). Un Kyung Kim,and parietal epithelium of renal corpuscle. PKC bII was expressed in
the basolateral plasma membrane of proximal tubule cells, distal tubule M.S., Chung Choo Lee, Ph.D.*, Kyu Beck Lee, M.D., Dae Joong Kim,
M.D.**, Myung Ryurl Oh, Ph.D., Jung Sim Kim, M.D., Kyoung Lee,cells including thick ascending limb, CNT cells, principal cells of CD.
No immunoreactivity for PKC g was observed in adult rat kidney. M.D., Dong Kyu Jin, M.D.***, *Department of Molecular Biology,
Seoul National University, **Department of Internal Medicine, ***De-Developing rat kidney. PKC a appeared in the ureteric bud which will
be collecting duct at E16, and proximal and distal anlage E18. After partment of Pediatrics, Sungkyunkwan University, Dialysis Unit, Sam-
sung Medical Center. Autosomal dominant polycystic kidney diseasebirth, the immunoreactivity of PKC a was gradually decreased from
the collecting duct and proximal and distal tubule. PKC bI appeared (ADPKD) is one of the most frequent inherited disorders, with an
incidence of 1/1,000 individuals. The disease is mainly characterizedin the ureteric bud at E16, and proximal anlage E18. After birth, the
immunoreactivity of PKC a disappeared gradually from the collecting by the formation and enlargement of multiple cysts in both kidneys,
which can lead to renal failure in adults. In addition, extrarenal manifes-duct and proximal tubule. PKC bII appeared in distal anlage at E18
and increased markedly after birth. In the CD, immunoreactivity was tations can occur, including cysts in other organs (such as the liver,
pancreas and spleen), and intracranial aneurysms. ADPKD is causedobserved after birth. The immunoreactivity for PKC g appeared only
by mutations in the PKD1 gene on chromosome 16p13.3 and it accountsin the proximal anlage at E18 and increased temporally around the
for 85% of cases. The second gene, PKD2, maps to chromosometime of birth. These results indicate the cPKC isoforms appear to play
4q21–23 and accounts for 15% of affected families. In PKD1 gene,a role in regulation of various renal function and differentiation within
mutation detection is significantly hampered because it lies in a dupli-specific functional unit of uriniferous tubule in rat kidney.
cated region including more than 70% of the PKD1 gene. So far, only
a few percent of mutations have been characterized in the gene. The
PKD2 gene was identified in 1996 and mutations have been reportedA molecular genetic study of COL4A5 gene in Alport syndrome (AS).
H.I. Cheong, H.W. Park*, Y. Choi, Department of Pediatrics, Seoul in affected families. The detection of mutations in PKD1 and PKD2
gene is important to improve our understanding of the disorder. WeNational University Children’s Hospital and *Seoul City Boramae Hos-
pital, Seoul, Korea. The COL4A5 gene, encoding the a5 chain of type have been systematically screening genomic DNA from affected indi-
viduals for mutations of PKD1 and PKD2 gene by long-PCR and SSCP-IV collagen, is defective in X-linked AS. To determine the spectrum
of mutations in the gene among AS patients, 37 unrelated cases were analysis. We have identified and characterized four new mutations and
one polymorphic site. Three of these mutations result in a prematurerecruited. The diagnosis of AS was confirmed pathologically in 22 cases
and strongly suspected by positive family history (FHx) of nephritis stop of the translation. Our findings also indicate that many different
mutations are likely to be responsible for the disease. In order toand deafness in 15. Eight among the former were sporadic cases with
no FHx. Screening for mutation was done by SSCP (single-strand understand the molecular mechanisms underlying ADPKD, we must
screen for additional mutations of the PKD1 and PKD2 gene. Thisconformational polymorphysm) method after amplification of each 51
exons, except exon 11–12 and 14–15 being amplified together. All will help in elucidating the pathophysiological role of the gene products.
mobility shifts were confirmed by DNA sequencing after cloning. Nine
mutations were identified; a short deletion (about 350-bps, exon 49–50),
ACE gene polymorphism and long-term responsiveness of ACE inhibi-a single base deletion (exon 18), a nonsense mutation (exon 42), a
tor in IgA nephropathy. S.Y. Han, S.W. Kim, S.K. Jo, J.H. Shin, D.R.splicing-site mutation (intron 28), and 5 missense mutations (exon 17,
Cha, Y.J. Kwon, W.Y. Cho, H.J. Kwon, W.Y. Cho, H.J. Pyo, and H.K.28, 32, 41 and 48). All these mutations were unique and detected in
Kim, Department of Internal Medicine, Korea University, Seoul, Korea.patients with FHx. The detection rate was 24% (9/37) in all cases and
Some studies indicate that ACE inhibitor reduces proteinuria and9/29 (31%) in cases with FHx. In addition, 3 silent mutations (exon
attenuates progressive decline in renal function in IgA nephropathy,19, 25 and 46) were detected, also. This study has significant implication
suggesting potential pathogenetic role of renin-angiotensin system. Ain the molecular diagnosis of AS. However, the relatively low detection
deletion polymorphism of the ACE gene is associated with elevatedrate suggests possibilities of mutations in noncoding segment of the
serum and cellular ACE levels, and its association with progressivegene or locus heterogeneity, even within the X-linked form of AS.
renal disease was reported. We examined the long-term renal respon-
siveness of ACE inhibitor of IgA nephropathy patients, when grouping
ACE gene polymorphism. 120 controls and 61 patients diagnosed asProgressive hereditary glomerulopathy associated with a mutation in
the mitochondrial (mt) tRNALeu(UUR) gene. H.I. Cheong, J.H. Chae, J.S. IgA nephropathy by renal biopsy and prescribed with ACE inhibitor
were enrolled. Genomic DNA was extracted from whole blood andKim, H.W. Park*, Y.S. Hwang, H.S. Lee**, Y. Choi, Department of
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PCR was performed. The I/D polymorphism was determined by the glucose after synchronizing the growth by incubation with serum-free
media for 48 h. MC TGF-b1 mRNA expression increased significantlypresence of the 287 bp fragment in intron 16 of 17 chromosome. During
the follow-up period (36.7 mo, 3–113 mo), blood pressure of 61 patients in 6 h and continued to increase until 48 h in response to HG. The
level of TGF-b1 mRNA was 1.5-fold higher than that of control glucosewas controlled below 130/80 mmHg. The renal responsiveness is deter-
mined by proteinuria (change of proteinuria after 12 mo and ,1 g in at 6 h and 1.8-fold at 48 h. TGF-b activity in heat-activated conditioned
media under HG increased 1.3- and 1.6-fold at 24 and 48 h, respectively,final stage of follow-up) and the slope of creatinine variation against
follow up duration ((1/Cr1–1/Cr2)/duration). compared to that from control glucose. FN mRNA increased signifi-
cantly at 24 and 48 h and 1.4-fold that of control glucose at both time
points. Western blot analysis revealed 1.5-fold higher FN protein inInitial Cr Final Cr
conditioned media under HG than that of control glucose at 48 h.Initial Cr .1.4 Final Cr .1.4 Duration
Anti-TGF-b antibody virtually abolished HG-induced FN synthesis.pt N mg/dL n mg/dL n Slope mo
The present findings demonstrate that HG induces TGF-b1 very early
II 21 1.13 4 1.65 5 0.0081 29.0 and that HG-induced FN synthesis is mediated by TGF-b1.
(0.5–2.8) (0.6–6.7) (3–73)
ID 16 0.91 1 1.52 3 20.0006 41.2
(0.6–1.5) (0.6–10.7) (5–113) Role of protein kinase C in high glucose-induced MCP-1 synthesis by
DD 24 1.13 3 1.48 5 20.0025 40.1 human peritoneal mesothelial cell. H.B. Lee1, M.R. Yu2, M.S. Park1,
(0.6–4.8) (0.6–10.2) (4–92) H. Ha2, 1Hyonam Kidney Lab, Soon Chun Hyang Univ; 2Dept of Phar-
macology, Yonsei Univ, Seoul, Korea. Monocyte chemotactic protein
(MCP)-1, a specific chemoattractant for monocyte, plays an importantNo significant difference was found in the frequency of the I/D poly-
morphism genotype between the patients {II: 21 (26.3%), ID: 16 role in the recruitment and accumulation of monocytes at the site of
inflammation. High glucose (HG) activates protein kinase C (PKC)(32.8%), DD: 24 (40.9%)} and controls {II: 25 (20.8%), ID: 63 (52.5%),
DD: 32 (26.7%)} (p 5 0.199). No significant difference was found which is one of multiple signal transduction pathways important in the
activation of MCP-1. Thus, the objectives of the present study werein the anti-proteinuric responsiveness of ACE inhibitor among each
genotype. However, significant difference (p 5 0.011) was noticed in to examine the effects of HG on MCP-1 mRNA expression and protein
synthesis by human peritoneal mesothelial cell (HPMC) and to deter-the slope of creatinine variation against follow up duration between
II type and DD type. Therefore, long-term efficacy of ACE inhibitor mine the involvement of PKC in HG-induced MCP-1 synthesis. HPMC
were grown in Medium 199 containing 10% FBS. Confluent HPMCon IgA nephropathy was more pronounced in DD genotype than II
genotype. were incubated with different concentrations of glucose or phorbol
12-myristate 13-acetate (PMA) for 3–48 h after arresting the growth
using serum free media. Northern blot analysis and ELISA was used
to measure mRNA expression and protein production, respectively.Antioxidants ameliorate proteinuria, glomerular TGF-b1 and fibro-
nectin mRNA expression in streptozotocin-induced diabetic rats. H. Ha, Monocyte chemotaxis assay was also utilized to examine the ability
of media from HPMC cultured under HG to modulate monocyteM.R. Yu, and K.H. Kim, Dept of Pharmacol, Yonsei Univ Coll of Med,
Seoul, Korea. Oxidative stress has been implicated in the pathogenesis migration. Incubation of HPMC with 50 mM glucose (HG) stimulated
MCP-1 mRNA expression (1.5 fold) and protein synthesis (1.4 foldof diabetic glomerular injury. TGF-b1 is recognized as the final com-
mon mediator of mesangial expansion, a hall mark of diabetic glomeru- by ELISA and 1.9 fold by monocyte chemotaxis assay). PMA also
increased MCP-1 mRNA expression (3.2 fold) and protein productionlar injury. Therefore, in the present study we examined whether two
antioxidants, melatonin and taurine, can ameliorate diabetic protein- (1.9 fold) by HPMC. Depletion of PKC in HPMC by pretreatment
with PMA effectively inhibited both PMA- and HG-induced MCP-1uria as well as glomerular TGF-b1 and fibronectin mRNA expression.
Experimental diabetes was induced in rats by intravenous injection of production. Calphostin C, a PKC inhibitor, also inhibited HG-induced
MCP-1 production. In conclusion, our data suggest that HG-inducedstreptozotocin 50 mg/kg. Two days after streptozotocin, diabetic rats
were assigned to one of the following groups; i) untreated, ii) melatonin activation of PKC constitutes an important signal for activation of
HPMC leading to MCP-1 synthesis.supplementation by 0.2% melatonin in drinking water, and iii) taurine
supplementation by 1% taurine in drinking water. mRNA expression
was measured by Northern blot analysis. The levels of lipid peroxide
Transforming growth factor-b (TGF-b) expression of cultured human(LPO), an index of oxidative stress, were measured by thiobarbituric
peritoneal mesothelial cells. D.H. Kang, K.B. Choi, K.I. Yoon, Depart-acid method. Four weeks after streptozotocin, diabetic rats (n 5 6;
ment of Internal Medicine, College of Medicine, Ewha Women’s Univer-plasma glucose 527 6 14 mg/dl) exhibited 6.1 fold increase in protein
sity, Seoul, Korea. Continuous ambulatory peritoneal dialysis (CAPD)excretion, 1.4 fold increase in glomerular TGF-b1 mRNA expression,
is regarded as a process of continuous mesothelial cell (MC) injury1.7 fold increase in glomerular fibronectin mRNA expression, 2.2 fold
followed by its regeneration. MC in CAPD patients continuously ex-increase in plasma LPO, and 42 fold increase in urinary LPO above
posed to peritoneal dialysate of unphysiologic component, high glu-the values in control rats (n 5 6; plasma glucose 163 6 12 mg/dl).
cose, low pH and high lactate level. Transforming growth factor-bChronic administration of either melatonin (n 5 6) or taurine (n 5
(TGF-b) has been known to play a major role in increased production6) reduced proteinuria and lipid peroxidation by nearly 50%. These
and accumulation of extracellular matrix induced by high glucose, andtreatments also prevented glomerular TGF-b1 and fibronectin mRNA
therefore TGF-b expression of MC can be speculated to participateexpression without correcting hyperglycemia. Thus, the data suggest
in the alteration of peritoneal membrane in CAPD patients. To exam-that diabetic glomerular injury is attributable in part to increased
ine the effects of peritoneal dialysate and cytokine stimulation ofoxidative stress associated with diabetes mellitus.
TGF-b expression of MC, MC was growth arrested for 48 hours and
incubated with control and experimental media of various components
such as commercial unused peritoneal dialysate, drained dialysate andSequential effects of high glucose on mesangial cell TGF-b1 and fibro-
nectin synthesis. J.H. Oh1, H. Ha2, M.R. Yu2, H.B. Lee1, 1Hyonam 30, 60, 90 mM/L of D-glucose for 48 hours. We also evaluated the
effect of interleukin-1b (IL-1b), tumor necrosis factor (TNF-a). TGF-bKidney Lab, Soon Chun Hyang Univ; 2Dept of Pharmacology, Yonsei
Univ, Seoul, Korea. Transforming growth factor (TGF)-b is recognized mRNA expression was measure by Northern blot analysis and TGF-b
protein in MC supernatant by Western blot analysis. Exposure to MC toas the final common mediator of the principal lesions of diabetic ne-
phropathy such as renal hypertrophy and mesangial expansion. In high glucose (30, 60, 90 mM/L of D-glucose) revealed a dose-dependent
increase in TGF-b mRNA expression and protein secretion after 48order to gain better understanding of the temporal relations between
high glucose (HG) and mesangial cell (MC) TGF-b1 synthesis and hours of incubation. Drained dialysate also induced a significant increase
in TGF-b expression. Stimulation of growth arrested MC by IL-1b (1 ng/between TGF-b1 and extracellular matrix synthesis, the present study
examined early and sequential effects of HG on MC TGF-b1 and ml) induced a significant increase in TGF-b mRNA expression and
protein secretion whereas TNF-a (1 ng/ml) stimulation resulted in anfibronectin (FN) mRNA expression and protein synthesis. Confluent
primary rat MC was stimulated with 5.6 mM (control) or 30 mM (high) increased TGF-b mRNA, but not protein synthesis of TGF-b. In conclu-
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sion, stimulation of MC with commercial peritoneal dialysate or cyto- progression to chronic renal failure by inducing renal fibrosis and cell
proliferation. Clusterin is a heterodimeric protein and its expressionkine induced TGF-b mRNA expression, indicating the possible mecha-
nism of TGF-b to participate in damage and alteration in peritoneal is known to be related with tissue injury. This study was designed to
study the expression of clusterin in heart and kidney after chronicdialysis process itself and especially during peritonitis.
ANG II infusion. 36 adult male Sprague-Dawley rats were infused
with ANG II at 50 ng/min (low ANG group), 100 nm/min (high ANG
group), or vehicle (control group) for 1 week using osmotic minipumpEffect of Angiotensin II and angiotensin converting enzyme inhibitor
of transforming growth factor mRNA expression in cultured human (Model 2001, Alza Co, USA) which was inserted into interscapular area
of back. To know the expression of clusterin, RT-PCR and immunemesangial cells. W.Y. Cho, S.K. Jo, S.W. Kim, D.R. Cha, C.K. Ihm*,
Department of Internal Medicine, Institute of Renal Disease, Korea histochemical staining were done. Blood pressure was unchanged in
control and low ANG group but significantly increased in high ANGUniversity, *KyungHee University. Mesangial Cell hypertrophy and
expaunion of the mesangiaumis a common pathologic findings in glo- group at day 3 and day 7 (p , 0.05). In kidney, expression of clusterin
mRNA & protein were decreased significantly in low ANG and highmerulosclerosis, and angiotensin II is considered a important mediator
in this process. Transforming growth factor is a multifunctional cyto- ANG group compared with control (p , 0.05). In heart, expression
and clusterin mRNA was decreased significantly in low ANG and highkine with major profibrotic character, which stimulate the production
of extracellular matrix and inhibit degradation of these proteins. This ANG group compared with control (p , 0.05) but clusterin protein
did not show significant changes among 3 groups in immunochemicalstudy was done to evaluate the effect of angiotensin II and ACE
inhibitor on TGF-b mRNA expression in cultured mesangial cells using staining. In conclusion, clusterin expression in heart and kidney of rat
may be controlled by ANG II with or without hypertension.RT-PCR technique. The result was as follows; 1) mRNA expression
of TGF-b1 was significantly increased in the high glucose medium (30
mm) compared to normal glucose medium (5.5 mm) (3.82 6 0.465 vs
2.27 6 0.13, P , 0.05). 2) Administration of angiotensin II (1026 M) Angiotensin converting enzyme inhibitors do not attenuate TGF-b1
mRNA expression in humans. S.J. Kim, G.T. Shin, K.A. Ma, S.D. Kim,in high glucose medium induced a further increment in the TFG-b
expression to 4.29 6 0.476 (P , 0.05). 3) Angiotension II (1026 M) in S.B. Jee, H.S. Kim, D.H. Kim, Department of Nephrology, School of
Medicine, Ajou University, Suwon, Korea. Chronic progressive kidneynormal glucose medium also showed a significant increased in TGF-b
expression as 3.40 6 1.88 (P , 0.05). 4) Administration of ACE inhibi- diseases are characterized by glomerular and tubulointerstitial fibrosis
and TGF-b has been shown to play a key role in this process. Ittor (Captopril, 1026 M) in high glucose medium prevented the increase
of TGF-b expression (1.20 6 0.18 vs 3.82 6 0.465, P , 0.05). From has been demonstrated in extensive investigations that angiotensin
converting enzyme (ACE) inhibitors can retard the renal disease pro-these results, Angiotensin II increase mRNA expression of TGF-b in
cultured human MCs and these effects were ameliorated by ACE gression. The effects of ACE inhibitors are known to be the conse-
quence of inhibition of angiotensin II synthesis which leads to efferentinhibitor treatment. So we can conclude that the beneficial effect of
ACE inhibitor may be partially mediated through this cytokine path- arteriolar dilation, thus mitigating glomerular hypertension. It was
reported recently in animal experiments that this property of ACEway besides the hemodynamic effect.
inhibitors on glomerular hypertension may bring about attenuation
of TGF-b mRNA transcriptions, thus exerting renoprotective effects.
Moreover, studies in cultured mesangial cells have raised the possibilityEffect of Angiotensin II and angiotensin converting enzyme inhibitor
on PC a1 (IV) mRNA expression in cultured human mesangial cells. that angiotensin II may augment TGF-b gene expression directly, inde-
pendent of its effect on glomerular pressure. Despite accumulatingH.K. Kim, S.K. Jo, S.W. Kim, D.R. Cha, W.Y. Cho, C.K. Ihm, Depart-
ment of Internal Medicine, Institute of Renal Disease, Korea University, experiments in animals and cultured media, studies in humans demon-
strating the effects of ACE inhibitors on TGF-b, to our knowledge, doKyungHee University. Angiotensin Convecting Enzyme inhibitors have
been proven to be beneficial in protecting against glomerular injury in not exist. In the present study, we investigate the effect of angiotensin II
inhibition of TGF-b1 mRNA expression in patients who were initiatedanimal models of glomerulonephritis including diabetic nephropathy.
ACE inhibitor therapy is also more effective than other antihyperten- on ACE inhibitors. Eight patients with glomerulonephritis were re-
cruited in this study. Blood samples were obtained on the day justsive drugs in slowing the progression of renal disease. There are some
evidence that the beneficial effects of ACE inhibitor do not solely prior to start of ACE inhibitors, and then once more while they were
taking medications. Using peripheral blood mononuclear cells (PBMC)depend on the hemodynamic effect, but instead may be mediated by
other effect. To investigate the effect of Angiotensin II and ACE harvested from the samples, RT-PCR was performed to evaluate the
changes in TGF-b1 mRNA expression. TGF-b1 expression was de-inhibitor on PC a1 (IV), which is the main component of mesangium,
this study was done. The result was as follows; 1) PC a1 (IV) mRNA creased in four patients after angiotensin II inhibition with ACE inhibi-
tors, while it was increased in the remaining four patients. In summary,expression was significantly increased in the high glucose medium (30
mm) compared to normal glucose medium (5.5 mm) 2.28 6 0.34 vs we were not able to demonstrate consistent attenuating action of angio-
tensin II on TGF-b gene expression in human PBMC. This observation0.96 6 0.08, P , 0.05). 2) Administration of angiotensin II (1026 M)
in culture media induced a further increasement in the PC a1 (IV) suggests that the role of angiotensin II on TGF-b may be confined
locally to the kidney, or direct stimulating effects of angiotensin II onmRNA expression to 4.64 6 0.28 (P , 0.05). 3) Angiotensin II in the
normal glucose medium increased the PC a1 (IV) mRNA expression as TGF-b may not be present.
2.69 6 0.23 compared to control (P , 0.05). 4) Addiction of angiotensin
converting enzyme inhibitor (Captopril, 1026 M) in high glucose culture
Immune aggregates stimulate monocyte chemotactic peptide-1 expres-medium significantly suppressed the PC a1 (IV) mRNA expression as
sion in human mesangial cells. C.G. Ihm, J.K. Park, S.P. Hong, T.W.0.69 6 0.11 (P , 0.05). From the above findings, Angiotensin II increase
Lee, M.J. Kim, and D.R. Cha, Department of Internal Medicine, Kyungthe collagen mRNA expression directly and this effect was significantly
Hee University, and Department of Internal Medicine, Korea University,prevented by ACE inhibitor. These results suggest the intensting possi-
Seoul, Korea. It has been observed that mesangial cells (MCs) possessbility that ACE inhibitor treatment may inhibit progressive glomerulo-
receptors for IgG and IgA and IgG immune complexes activate MCssclerosis by decreasing collagen production as well as the decrease in
to produce monocyte chemotactic peptide-1 (MCP-1). Therefore, weintraglomerular pressure.
examined whether IgA immune complexes could stimulate MCP-1
mRNA expression in human MCs by using semiquantitative reverse
transcription-polymerase chain reaction (PCR). Incubation of MCsClusterin expression in heart and kidney of Sprague-Dawley rat is
decreased by angiotensin II infusion. H.W. Cheon, J.H. Park, K.H. with IgA and IgG immune aggregates (Agr) effectively enhanced the
ratio of PCR products of MCP-1 to glyceraldehyde-3-phosphate dehy-Yoo, J.W. Lee, S.K. Kim, Department of Pediatrics, Korea University,
Seoul, Korea. The renin-angiotensin system plays an important role drogenase on densitometric results at 24 hours. Additional experiments
were performed to examine the role of protein kinase C (PKC) andnot only in the regulation of systemic and renal hemodynamics, but
also functions as a growth factor in a variety of tissues, including heart tumor necrosis factor (TNF)-a in MCP-2 expression. Phorbol myristate
acetate, a PKC activator, increased MCP-1 expression that was inhib-and kidney. Angiotensin II (ANG II) is associated with renal disease
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ited by calphostin C, a PKC inhibitor. One hour of prior incubation which these cells migrate into the kidney are not precisely known.
ET-1 has been shown to be produced in mesangial cells and to beof MCs with calphostin C could reduce the MCP-1 expression induced
by IgA and IgG Agr. Neutralizing anti-TNF-a antibody pretreatment induced in animal model of proliferative nephritis, which showed renal
monocyte/macrophage infiltration and enhanced MCP-1 expression,also reduced the IgA and IgG Agr-induced expression. These findings
demonstrated that both IgA and IgG immune Agr directly induce MCs suggesting a possible correlation of ET-1 with renal monocyte/macro-
phage infiltration. We studied the effect of ET-1, ET-2 and ET-3 onto express MCP-1 mediated by PKC or TNF-a. The MCP-1 expression
induced by IgA Agr may contribute to monocyte infiltration in the MCP-1 production in cultured rat mesangial cells. Monocyte chemotac-
tic activity in serum-free medium conditioned by mesangial cells wasearly stage of IgA nephropathy.
measured in modified Boyden chambers with freshly isolated human
monocytes. Mesangial cells constitutively released monocyte chemo-
tactic activity into serum-free medium in a time-dependent mannerMonocyte chemoattractant protein-1 in IgA nephropathy (IgAN), mem-
branous nephropathy (MGN), and minimal change disease (MCD). between 4–72 hours. This activity was neutralized 70% by anti-murine
JE antibodies. All of ET-1, ET-2 and ET-3 stimulated monocyte che-S.P. Hong, C.G. Ihm, T.W. Lee, J.K. Park, M.J. Kim, Department
of Internal Medicine, Kyung Hee University, Seoul, Korea. Monocyte motactic activity released by mesangial cells in a dose-dependent man-
ner between 102101027 M. Cells were incubated in serum-free mediumchemoattractant protein-1 (MCP-1) has been known to play a role in
pathophysiology of inflammatory glomerular disease through selective with various concentration of endothelins for 24 hours and Northern
blot analysis was performed. Northern blot analysis revealed that ET-1monocyte attraction and activation. We investigated urine and serum
MCP-1 in 47 persons who consisted of normal controls (10), IgAN (1028 M), ET-2 (1028 M) and ET-3 (1029 M–1027 M) stimulated MCP-1
gene expression in mesangial cells. At a concentration of 1028 M,(16), MGN (9), MCD (8), and lupus nephritis (LN) (4). Eighteen out
of 37 patients received steroid therapy and 6 received angiotensin ET-1, ET-2 and ET-3 stimulated MCP-1 gene expression in a time
dependent manner with a peak level at 12–24 hours. We conclude thatconverting enzyme inhibitor (ACEi). We also followed up urine and
serum MCP-1 after treatment. Urinary MCP-1 levels in patients group rat mesangial cells secrete monocyte chemotactic activity that can be
attributed mostly to MCP-1 and that all of ET-1, ET-2 and ET-3were higher than those of normal controls. Higher urinary MCP-1 levels
were observed in the patients with IgAN and LN than those with MCD regulates gene expression and protein secretion of MCP-1. Three iso-
forms of endothelin may play a role in the recruitment and activationor MGN. IgAN patients showed positive correlation between urinary
MCP-1 levels and proteinuria but neither MGN nor MCD. There were of monocytes to the glomerulus through the release of MCP-1.
no differences in serum MCP-1 levels between controls and patients.
We could not find any correlation between serum MCP-1 levels and
urinary MCP-1 levels or proteinuria. Urinary MCP-1 levels and protein- Intraglomerular transforming growth factor mRNA expression in IgA
nephropathy patient. D.R. Cha, S.W. Kim, S.K. Jo, W.Y. Cho, anduria were decreased during steroid therapy but not during ACEi ther-
apy. In conclusion our data support a role for MCP-1 in the pathophysi- H.K. Kim, Department of Internal Medicine, Institute of Renal Disease,
Korea University. IgA nephropathy is the most common primary glo-ology of IgAN. MCP-1, however, does not seem to play an important
role in that of minimal change disease and membranous nephropathy. merular disease associated with hematuria. The exact pathogenetic
mechanism of this disease is still controversial, but deposition of IgA
containing immune complex is a universal pathologic findings. How-
ever deposition of IgA in mesangium itself may not be sufficient toEffect of calcium channel blocker (CCB) on DNA synthesis and the
expression of monocyte chemoattractant protein (MCP)-1 in human produce the renal damage. Recently there has been a report that
TGF-b mRNA expression is increased from peripheral mononuclearmesangial cells. Y.S. Shin, Y.S. Kim, and B.K. Bang, Department of
Internal Medicine, College of Medicine, the Catholic University of Ko- cells in IgA nephropathy patient, and Authors presented that aggre-
gated IgA in culture medium induced a significant TGF-b mRNArea, Seoul, Korea. Mesangial proliferation and monocyte infiltration are
one of early findings on chronic renal disease, and those can progress to expression from cultured human mesagial cells. This study was done
to evaluate the patten of mRNA expression of TGF-b in glomeruli inglomerulosclerosis and interstitial fibrosis. We investigate the inhibi-
tory effect of CCB, amlodipine on mesangial cell proliferation and IgA nephropathy patient and to observe the relationship between the
degree of TGF expression and clinical parameter using RT-competitivethe gene expression of MCP-1 in human mesangial cells. The effect
of amlodipine on thrombin-induced cell proliferation was assessed by PCR technique. The results were as follows; 1) Study patients is total
8 cases, mean age was 27.4 6 8.5 yrs and the ratio of male to female[3H]thymidine incorporation into human mesangial cells, as well as the
increase in cell number. The effect of amlodipine on thrombin-induced was 3:5. 2) Study population was divided as high proteinuria group
and low proteinuria group according to the degree of 24 h urine proteinMCP-1 mRNA expression was analyzed by Northern blotting. Throm-
bin at a concentration of 5 U/ml stimulated [3H]thymidine uptake amount. Mean protein excretion amount in both groups was 5.43 6
1.78 g/day and 0.79 6 0.87 g/day respectively (P , 0.05). 3) Mean serumsignificantly (mean 6 S.E., 203 6 23 cpm/well vs. 2853 6 513 cpm/
well, p , 0.05), and also increased the number of cells significantly, concentration of urea and creatinine was not significantly different
between two groups; In high proteinuria group, serum concentrationcompared to control (36.38 6 4.02 3 103/well vs. 56.48 6 2.19 3 103/well,
p , 0.01). Amlodipine inhibited the thrombin-induced [3H]thymidine of BUN & Cr was 21.5 6 12.0 mg/dl and 0.78 6 0.89 mg/dl respectively.
In low protein group, these values were 10.1 6 8.7 mg/dl and 0.78 6uptake into mesangial cells in a dose-dependent manner (4 3 1026 M;
1571 6 101 cpm/well, 6 3 1026) M; 730 6 62 cpm/well, 8 3 1026 M; 0.17 mg/dl respectively. 4) Intraglomerular TGF-b mRNA expression
was significantly higher in high proteinuria group as 1.8 6 0.4 3 1021723 6 142 cpm/well, 1 3 1025 M; 591 6 77 cpm/well, p , 0.05). And
amlodipine at a dosage of 4 3 1026 M also decreased the thrombin- attomole, compared to low proteinuria group 0.7 6 0.26 3 1021 atto-
mole. From above results, Intraglomerular transforming growth factorinduced mesangial cell proliferation (56.48 6 2.19 3 103 cells/well vs.
47.33 6 2.36 3 103 cells/well, p , 0.05). Thrombin stimulated MCP-1 mRNA expression in IgA nephropathy patients was well correlated
with the degree of proteinuria. Our considering that patient populationmRNA expression in human mesangial cells. Amlodipine suppressed
thrombin-induced MCP-1 mRNA expression in human mesangial cells was too small, further studies are required in future time.
in a dose dependent manner. We conclude that CCB has an inhibitory
effect on the cell proliferation and MCP-1 expression in human mesan-
Tubular epithelial cell epidermal growth factor receptor (EGF-R) po-gial cells. CCB can be beneficial in preventing or attenuating the
larity is altered by unilateral ureteral obstruction (UUO). K.H. Yoo,progressive renal disease.
H.W. Cheon, B.A. Thornhill, R.L. Chevalier, Department of Pediatrics,
Korea University, Seoul, Korea, and University of Virginia, Charlottes-
ville, VA, USA. There are a number of parallels between the renalEndothelin-1 (ET-1), endothelin-2 (ET-2) and endothelin-3 (ET-3)
stimulates monocyte chemoattractant protein-1 (MCP-1) expression response to UUO and cellular changes in the polycystic kidney disease:
microvascular renin distribution, tubular apoptosis, and tubular clus-in rat mesangial cells. Y.-S. Kim and B. K. Bang, Department of Internal
Medicine, The Catholic University of Korea, Seoul, Korea. Monocyte/ terin expression are increased, whereas epidermal growth factor (EGF)
expression is decreased. Redistribution of EGF-R from basolateralmacrophage and lymphocyte infiltration is a prominent component of
glomerular and interstitial forms of renal injury. The mechanisms by to the apical membrane of tubular apoptosis, and tubular clusterin
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expression are increased, whereas epidermal growth factor (EGF) ex- perlecan expression in the GEC. At 1, 6, 24 and 48 hrs of incubation,
1 mm cAMP caused 43%, 32%, 47% and 40% reduction in mRNApression is decreased. Redistribution of EGF-R from basolateral to
the apical membrane of tubular epithelial cells has been implicated in expression of perlecan, respectively. Immunoprecipitation showed a
corresponding reduction of 51%, 70% and 68% in the synthesis ofcellular proliferation and dilatation of cysts. To determine whether
tubular EGF-R is redistributed following UUO, 11 Sprague-Dawley 35SO4 labeled GBM HSPG by the GEC following 12, 24 and 48 hrs of
incubation with cAMP. Our results show that decrease in GBM HSPGrats underwent UUO or sham operation within the first 48 h of life,
and kidneys were studied similarly. Renal distribution of EGF-R was gene expression and synthesis by cAMP may be of relevance to protein-
uric states characterized by activation of these mediators.determined by immunohistochemistry. In the intact kidney of the neo-
nate, EGF-R was distributed along the apical and basolateral mem-
brane of tubular cells, whereas in the adult, EGF-R was localized to
basolateral membranes only. Chronic UUO resulted in redistribution Chronic renal failure promotes activation-induced death of lympho-
cytes by blocking NF-kB activation. Hong-Duck Um, Jin Hee Choi†,of EGF-R to the apical membrane of scattered dilated tubules in the
neonete, and in numerous dilated tubules in the adult. These results Wha Jung Lee†, and Dae Suk Han†, Yonsei Medical Research Center
and †Department of Internal Medicine, Yonsei University College ofprovide additional evidence for common mechanisms underlying ob-
structive nephropathy and cystic kidney disease. The ligand for EGF-R Medicine. To investigate whether the immunodeficiency associated
with chronic renal failure (CRF) is related to an enhanced T cell death,may be either EGF or transforming growth factor-alpha, which may
stimulate solute transport or epithelial cell proliferation in dilated peripheral blood T cells isolated from normal individuals and CRF
patients were cultured in vitro, and their viability was compared attubules of the obstructed kidney.
various incubation times. However, more than 80% of T cells, regard-
less of their sources, did not lose their viability up to 72 hr of incubation.
Similar results were obtained when anti-Fas antibody was added toThe effect of various drugs on intimal hyperplasia after endothelial
injury. S.K. Jo, S.W. Kim, D.R. Cha, W.Y. Cho, H.K. Kim, Department the cultures. Interestingly, T cells from CRF patients, but not from
normal individuals, achieved susceptibility to Fas-mediated death whenof Internal Medicine Institute of Renal Disease, Korea University. Inti-
mal hyperplasia is a common phenomenon after endothelial injury due exposed to phytohemagglutinin (PHA) for 1–2 days. Given that activa-
tion of a transcription factor NF-kB rescues various types of cells fromto smooth muscle cell proliferation, which lead to restenosis of vessel.
The precise pathophysiologic mechanism have not been characterized. apoptosis, we next explored the possible downregulation of NF-kB by
CRF. Indeed, CRF T cells displayed significantly reduced levels ofThis study was done to evaluate the effect of various drugs on the
development of proliferative intimal lesion after endothelial injury NF-kB activation than normal T cells. Moreover, NF-kB in CRF T
cells did not respond to PHA which elevated levels of NF-Kb activationinduced by balloon catheter in rat model. Experimental groups were
classified into three groups, control without endothelial injury, heparin in normal T cells. All these data suggest that CRF accelerates activa-
tion-induced death of T cells by suppressing NF-Kb activation. Thistreated group with 1,200 u¯/kg/day subcutaneously, Angiotensin con-
verting enzyme inhibitor treated groups. Rats were sacrificed and aorta abnormal deletion of T cells may contribute to the lymphopenia and
immunodeficiency in CRF patients.was removed after a1 days later. To evaluate the effects of various
drugs RT-PCR was done. The results were as follows; 1) Normal aorta
showed a ratio of intima to media as 0.38 6 0.06, and it was significantly
increased to 1.35 6 0.45 after endothelial injury 2) The ratio of intima Altered expression of nitric oxide synthase isozymes in the kidney and
vasculature in spontaneously hypertensive rats. K.C. Choi, T.K. Jeong,to medias was significantly decreased to 0.54 6 0.23 in heparin treated
group and 0.71 6 0.27 in ACE inhibiter treated group (P , 0.05) K. Jung, S.C. Lee, S.W. Kim, K.H. Moon, N.H. Kim, D.G. Kang, J.
Lee, and Y.J. Kang, Departments of Internal Medicine and Physiology,compared to untreated group. 3) mRNA expression of PDGF-b
showed significantly increased after endothelial injury (1.60 6 0.21 vs Chonnam University Medical School, Kwangju, Korea. The present
study was aimed at exploring whether the pathogenesis of hypertension0.97 6 0.34), treatment with heparin and ACE inhibiter showed a
tendency to down regulation of mRNA expression (1.04 6 0.31 in is related with an altered expression of nitric oxide synthase (NOS)
isozymes, i.e., bNOS, iNOS and ecNOS. By Western blot analysis, theheparin group, 1.23 6 0.41 ACE inhibitor group). 4) mRNA expression
of PC a1 (IV) was increased to 3 times than control group, and its expression of NOS isozymes were determined in the kidney and the
thoracic aorta isolated from spontaneously hypertensive rats (SHR)expression was prevented by heparin and ACE inhibiter treatment
(control 0.47, aorta injury group 1.25, heparin treated group 0.34, ACE and their control, Wistar-Kyoto rats (WKY). The NOx (nitrite/nitrate)
contents were also determined in the kidney, thoracic aorta, andinhibiter treated group 0.69). 5) TGFb expression was decreased after
endothelial injury (2.80 6 0.74 vs 1.97 6 0.24), treatment with heparin plasma. The plasma NOx was significantly increased in SHR compared
with that in WKY rat. The basal level of NOx was significantly higherand ACE inhibiter showed a tendency to decrease to control group
(1.36 6 0.40 in heparin group, 1.65 6 0.45 in ACE inhibiter group). in the thoracic aorta in SHR. Furthermore, vascular expression os
bNOS, iNOS and ecNOS were significantly increased in SHR comparedThese results suggest that dysregulation of these gene expression may
be involved in the pathogenesis of intimal hyperplasia after endothelial with those in WKY rats. The basal level of NOx was higher in the
outer medulla and cortex of the kidney in SHR compared with thatinjury.
in WKY rat. ecNOS expression did not significantly differ between
the SHR and WKY rat. However, bNOS proteins were expressed
The effect of cyclic AMP on gene regulation of glomerular basement higher in the outer medulla and cortex, and iNOS proteins were higher
membrane heparan sulfate proteoglycan in rat glomerular epithelial in the inner medulla, outer medulla and cortex in SHR. These results
cells. Wheol Woo Ko, Ja Hoon Koo, M.D., and Yong Hoon Park, indicate that the endothelial function to generate NO may not be
Department of Pediatrics, Kyungpook National University School of abnormal, but rather increased. It is unlikely that the defective expres-
Medicine, Yeongnam University, Taegu, S Korea. It is well-known that sion of NOS isozymes has a primary role in the pathogenesis of hyper-
the glomerular basement membrane heparan sulfate proteoglycan tension in SHR, but rather is a counter-reactive increase.
(GBM HSPG) synthesized by glomerular epithelial cell (GEC) has an
important role in the permeability of glomerular basement membrane
and cyclic AMP (cAMP) is involved in regulation of a wide variety Role of the nitric oxide in the erythropoietin-induced hypertension.
S.W. Kim, T.K. Jeong, K. Jung, S.C. Lee, N.H. Kim, D.G. Kang, J.of genes may be including GBM HSPG gene. The direct effect of cAMP
on GBM HSPG gene expression and metabolism was not evaluated as Lee, K.C. Choi, and Y.J. Kang, Departments of Internal Medicine and
Physiology, Chonnam University Medical School, Kwangju, Korea.yet. Proteinuria represents an impairment of permselectively function
of glomerular basement membrane regulated by GBM HSPG and Hypertension is a common complication of recombinant human eryth-
ropoietin (rHuEpo) therapy. However, the mechanism of the rHuEpo-could be associated with increased glomerular level of cAMP in ne-
phrotic syndrome of diverse causes. RPD-I (rat GBM HSPG core induced hypertension is uncertain. The present study was aimed to
determine if the role of endogenous arginine-NO pathway on theprotein domain-I) detected a .9.65 kb transcript of GBM HSPG in
RNA of rat GEC. Employing a riboprobe synthesized from RPD-I Rhuepo-induced hypertension in chronic renal failure (CRF). We ex-
amined the effects of Rhuepo and vehicle alone on nitric oxide systemin RNAse protection assay, we examined whether cAMP regulated
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in 5/6 nephrectomized rats (Sprague-Dawley males weighing 200–250 6-keto-PGF1a in supernatant of MC culture were not changed with
time after exposure to control media or D-glucose solutions of 30, 60g), and compared those with control rats. After 5/6 nephrectomy under
ketamine anesthesia, anemia of renal failure was induced for 6 weeks. and 90 mm/L. Exposure of MC with commercial peritoneal dialysate
(1.5% glucose) for 6 hours resulted in an increased 6-keto-PGF1a levelAfter this period, they were treated with Rhuepo (200 U/kg s.c. twice
per week) or vehicle alone for 6 weeks. On the experimental day, and showed a time-dependent increase thereafter while no significant
change in PGE2. Stimulation with IL-1b and TNF-a induced a signifi-underthiopental anesthesia (50 mg/kg, i.p), the left femoral artery was
cannulated to measure arterial pressure. Blood was collected from the cant change in PGE2 from 2 hours after exposure and reached a peak
at 6 hours and 24 hours, respectively. Treatment of MC with indometha-trunk for the determination of creatinine, hematocrit and NoX (NO22
and NO32) concentrations. Urine samples were collected for the deter- cin, cyclooxygenase inhibitor, inhibited cytokine-stimulated PGE2 in-
crease. In conclusion, stimulation of MC with commercial peritonealmination of NOx. Abdominal aortas and kidneys were rapidly re-
moved, immediately frozen for the determination of tissue NOx and dialysate of cytokine induced PG synthesis, indicating the possible
mechanism of intraperitoneal PG to participate in an increased perito-Western blot analysis of nitric oxide synthase (NOS). Thoracic aortas
were isolated from rats and their changes in isometric tension in re- neal permeability in peritoneal dialysis process itself and peritonitis.
sponse to acetylcholine and nitroprusside were examined. After 6
weeks to rHuEpo treatment there was a significant increase in blood
pressure and hematocrit. Plasma and kidney NOx levels were not Differential effect of cytokine on the expression of VCAM-1 and HLA-
DR in cultured human glomerular endothelial cells. S. Park, W.S.significantly different among three groups. However, urine NOx levels
were significantly lower in 5/6 nephrectomized rats with or without Yang, S.K. Lee, Y.O. Jung, J.S. Park, H.J. Ahn, J.D. Lee, Department
of Internal Medicine, Urology, and Biochemistry, Asan Medical Center,rHuEpo treatment compared with controls. Acetylcholine and nitro-
prusside induced dose dependent relaxation of phenylephrine-precon- College of Medicine, University of Ulsan, Seoul, Korea. Background:
For practical reasons most studies on the regulation of endothelialtracted (3.5 3 1026 mol/L) aortic rings in uremic rats, respectively.
However, their degrees were not different between 5/6 nephrectomized adhesion molecules have been performed with endothelial cells of
large vessels, while data for endothelia derived from human glomerulirats with rHuEpo therapy and with vehicle alone. The endothelial
NOS (ecNOS) proteins were expressed lower in the kidney of 5/6 has been limited. In the kidney, the glomerular capillary endothelium
may have a central interactive role with other cell types in the progressnephrectomized rats with or without rHuEpo treatment compared
with controls. However, there was no significant difference of ecNOS of inflammation. The aim of this study was to determine the effect of
cytokines on the expression of VCAM-1 and HLA-DR in culturedprotein expression in the kidney between the two 5/6 nephrectomized
groups. These results indicate that rHuEpo induced or aggrevated human glomerular endothelial cells. Methods: The human glomerular
endothelial cells were isolated and cultured from the normal portionhypertension in 5/6 nephrectomized rats. However, nitric oxide system
did not play a role on the erythropoietin-induced hypertension. of the kidneys respected due to renal cell carcinoma. The effects of
IL-1b, TNF-a and IFN-g on the cell surface expression of VCAM-1
and HLA-DR were measured by ELISA, Northern blot and flow
cytometry. Results: IL-1b (5 ng/ml) and TNF-a (1, 10 ng/ml) increasedEffect of cyanate on erythropoietin. K.C. Mun, Department of Bio-
chemistry, Keimyung University School of Medicine, Taegu, Korea. the expression of VCAM-1 (O.D. 5 1.76 6 0.15, 1.95 6 0.35, 1.88 6
0.17, p , 0.05, control 5 0.36 6 0.02, mean 6 S.E.) after 6 hoursAnemia is a common feature of end stage renal disease (ESRD). Some
authors suggest that patients with ESRD contains a material that is incubation, but IFN-g (10 ng/ml) did not increase the expression of
VCAM-1 (O.D. 5 0.036 6 0.08) n 5 8–24, each n means the meaninhibitory to erythropoiesis. However, the inhibitor is just known as
a low molecular weight substance. The possibility of cyanate, a product of 3–8 well experiments) in ELISA. Northern blot analyses showed
that mRNA of VCAM-1 was increased by IL-1b and TNF-a. In flowof in vivo urea dissociation, as an inhibitor to erythropoiesis especially
to erythropoietin (EPO) was studied. The level of carbamylated EPO, cytometry, the surface expression of VCAM-1 was increased by IL-
1b and TNF-a. On the contrary, IL-1b and TNF-a had no effect onthe EPO which was reacted with 2 M cyanate, was increased as the
time of exposure to cyanate passes for 6 hours, and its level was also the expression of HLA-DR (0.66 6 0.14, 0.72 6 0.05; control 5 0.57 6
0.08), but IFN-g (10 ng/ml, 20 ng/ml) increased the expression of HLA-increased as cyanate level increases from 4 mM to 2 M. When EPO
was injected subcutaneously to Sprague-Dawley rats for 3 weeks, the DR in human glomerular endothelial cells (2.10 6 0.34, 2.35 6 0.17;
control 5 0.57 6 0.08) after 48 hours incubation (n 5 3–4, each nlevels of erythrocyte, hemoglobin and hematocrit were increased. How-
ever, when carbamylated EPO was injected, there were no changes in means the mean of 3–8 well experiments) in ELISA. In flow cytometry,
the HLA-DR was also increased by IFN-g (20 ng/ml). Conclusions: Inthe levels of hemoglobin and hematocrit. These results indicate that
cyanate from urea is an inhibitor to EPO in patients with ESRD. And cultured human glomerular endothelial cells VCAM-1 was induced by
IL-1b and TNF-a, whereas HLA-DR was induced by IFN-g. The differ-carbamylated EPO formation is dependent on the length of exposure
to cyanate and on the concentration of cyanate. ential expression of VCAM-1 and HLA-DR in cultured human glomer-
ular endothelial cells suggests an important role of endothelial cells
in the pathogenesis of immune mediated human glomerulonephritis.
Prostaglandin synthesis of cultured human peritoneal mesothelial cells.
D.H. Kang, K.B. Choi, K.I. Yoon, Department of Internal Medicine,
College of Medicine, Ewha Women’s University, Seoul, Korea. Perito- Peripheral blood T cell surface antigen expression in mouse allogenic
skin graft. J.S. Yang, M.D., Curie Ahn, M.D., H.K. Cheong, J.E. Oh,neal permeability of CAPD patients generally affect the ultrafiltration
volume, dialytic protein loss, plasma protein level and eventual progno- M.D., K.H. Oh, M.D., J.S. Han, M.D., S.G. Kim, M.D., J.S. Lee, M.D.,
Department of Internal Medicine, College of Medicine, Seoul Nationalsis of individual patients. However, the precise mechanisms to govern
the peritoneal transport rate are poorly understood. Intraperitoneal pros- University (SNU), Seoul, Korea. Background: The diagnosis of rejec-
tion in allogenic transplantation depends on invasive methods such astaglandin (PG) appears to play a significant role in control of peritoneal
permeability, and peritoneal mesothelial cell (MC) can be a main source biopsy. But as the mechanism of rejection has been revealed as a result
of the development in transplantation immunology, attempts at early,of PG. We investigated MC synthesis of PGE2 and active metabolite of
prostacyclin, 6-keto-PGF2a by radioimmunoassay following exposure to noninvasive diagnosis are being made in various fields. We analyzed
the expression pattern of surface antigens of T cell on activation,experimental media of various component such as 30, 60, 90 mM/L of
D-glucose, commercial unused peritoneal dialysate and drained dialy- playing an important role in rejection, from the peripheral blood of
mice with allogenic skin graft and obtained the following results.sate. We also evaluated the effect of interleukin-1b (IL-1b), tumor
necrosis factor (TNF-a) and indomethacin on PG synthesis of MC. Method: We transplanted the tail of Balb/c mouse to C57BL/6 mouse,
and utilize the tail of C57BL/6 mouse as control. We sampled on dayCulture human peritoneal MC was isolated from human omentum,
and seeded at a density of 5 3 105/well in 12 well plate. After growth 3, 5, 7, 9, 11, 13, 15 after skin graft and counted lymphocytes. The
expression pattern of CD3, CD4, CD8, CD25, CD69 and CD44 wasarrested for 48 hours, MC were exposed to control media (serum
restricted Hams F12) or various experimental condition. At specific analyzed by two or three color method, with FACStar plus (Becton
and Dickinson). Result: The rejection reaction occurred from day 10time point, MC supernatants were removed, centrifuged at 12,000 3 g
and then stored at 2708C until PG assay. Concentrations of PGE2 and to day 13 after transplantation in mice with allogenic skin graft, but
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did not occur in control. In CD3 and CD4, there is no difference major causes of end-stage renal disease and hypertension in children.
Some of these processes are present at birth but large proportionbetween allogenic skin graft and control, or remarkable trends. CD8
increased continuously after day 7, and the increase was remarkable are acquired and preventable. Usually aggressive imaging study is
performed only in patients with recurrent or uncontrolled urinary tractafter day 11 (day 13: allogenic graft-21% vs. control-12%). CD4/CD8
ratio increased till day 7 (day 7: 1.44), then decreased thereafter (day infection to detect underlying disease. According to previous reports
urinary b2-micro globulin (b2-MG) was potential marker for renal13: 0.57 vs. 0.92). Frequencies of CD25, CD251 cell among CD41
lymphocyte, and CD251 cell among CD81 lymphocyte increased at tubular damage and high-grade reflux (grade IV, V). The object of
this study was to investigate the measurement of urinary b 2-MG asday 5, then decreased at day 7. At day 9, frequencies of CD251 cell
among CD41 lymphocyte, and CD251 cell among CD81 lymphocyte a screening test for early detection of VUR in patients with UTI.
Methods: 57 children with UTI were selected for this study and checkedincreased (day 9: 29% vs. 9.5%/16% vs. 10%). The frequency of CD44
among CD41 lymphocyte increased at day 9 (day 9: 22% vs. 9.3%), b2-MG and creatinine level in random spot urine. All patients under-
went imaging study (abdominal sonography, DMSA scan, VCUG orand decreased after day 11. The frequencies of CD69 (5.2% vs. 1.1%),
CD691 cell among CD41 lymphocyte (4.4% vs. 1.3%), and CD691 IVP) and devided into two groups (UTI with VUR and without VUR).
Patients receiving nephrotoxic drug and with renal disease which mightcell among CD81 lymphocyte (5.5% vs. 0.97%) were higher in alloge-
nic graft than control at day 7, but lower than control at day 11. influence the urinary b2-MG level were excluded. Results: Among 57
patients studied, 44 patients with UTI were diagnosed by urine cultureConclusion: Among T cell surface antigens, CD251 CD1/CD41,
CD251/CD81/CD81, and CD441 CD41/CD41 were elevated tran- and 13 patients with UTI were clinically suspected. The male to female
ratio was 1:1 and mean age was 4.27 6 4.24 years. Most commonsiently before the rejection was full-blown, that is at early period of
tissue damage. The examination of T cell surface antigen was noninva- causative organism of UTI were E. coli (43.9%) and enterococcus
(15.8%). Urinary b2-MG of patients with VUR (2.2 6 5.91 mg/dl)sive, simple to manipulate and easy to repeat. Therefore, by regular
examinations of surface antigen, the rejection of transplantation includ- was significant higher than without VUR (0.19 6 0.16 mg/dl) (p 5
0.03) of patients with VUR (0.09 6 0.210) was also higher than withouting skin can be diagnosed early and noninvasively.
VUR (0.0084 6 0.0013) (p 5 0.024). There was no significant difference
in serum creatinine level between two groups. Conclusion: The results
of this study suggested that increased b2-MG and b2-MG/creatinineTwo cases of unilateral renal cystic disease in adults. D.Y. Hwang, C.
Ahn, J.G. Lee, H.Y. Oh, Y.I. Kim, J.S. Han, S.K. Kim, J.S. Lee, and ratio in random spot urine showed significant association with presence
of VUR in patients with UTI. So serial measurement of urinary b2-S.H. Kim, Department of Internal Medicine and Radiology, College of
Medicine, Seoul National University, Department of Internal Medicine, MG/creatinine ratio might be simple and useful test for early detection
of VUR in patients with UTI.College of Medicine, Sunggyunkwan University, Seoul, Korea. URCD
in adults was very rarely reported worldwide and none in Korea. Its
morphologic characteristic is replacement of all or a portion of one
kidney by multiple cysts, strikingly resembling autosomal dominant Acute pyelonephritis: clinical study and consideration about inpatient
therapy. Hyun Jo Min, M.D, Department of Internal Medicine, Nowonpolycystic kidney disease (ADPKD). Unilateral (asymmetric) presen-
tation of ADPKD has been described also, but URCD is distinguished Eulji Hospital, Seoul, Korea. Background: In the present day life,
the patients-particularly women-with acute pyelonephritis (APN) havefrom unilateral ADPKD by absence of family history, non-progression
to renal failure and no cyst in other organs. For genetic counselling, difficulty on taking care of their children and working socially because
of inpatient therapy. Therefore author intended to set up criteria ofit is important to distinguish between ADPKD and URCD. We report
two cases of URCD. The first case is a 31-year-old male patient that inpatient therapy, and reported the clinical study and status of resis-
tance to antibiotics in APN. Method: I analyzed 316 cases with APNpresented with mild right flank pain and history of gross hematuria.
He had no family history of cystic renal disease. He showed blood retrospectively. I analyzed their clinical features, resistance to antibiot-
ics, treatment, and the cost of inpatient and outpatient therapy. And,pressure of 120/80 mmHg, normal urinalysis finding and normal creati-
to set up the criteria about inpatient therapy, multiple factors that maynine level (1.0 mg/dL). For palpable abdominal mass at right flank
influence prognosis were evaluated by univariate analysis and lineararea, abdominal CT was done. Abdominal CT revealed right renal
regression analysis. Result: Of the 316 cases, 19 were male and 297mass (about 18 10 cm) with variable sized multiple cysts that appear
were female. The 113 (32.6%) cases had underlying causes. The 16similar to the cysts in ADPKD. Left kidney was normal and no cyst
who had hydronephrosis or hydroureter on sonography carried outin other organs. In family screening including parents with renal ultraso-
IVP, 13 (81.2%) had abnormal finding. The most common pathogennography, no one has the evidence of cystic renal disease. The second
is E. coli. The resistances to ampicillin and Trimethoprim/sulfamethox-case is a 44-year-old male patient who had moderate left flank pain
azole were higher than other reports. The usually used antibiotics werefor five months with gross hematuria. There was no history of renal
2nd-generation cephalosporin, aminoglycoside, and oral cephalosporincystic disease in his family. His blood pressure was 135/100 mmHg.
or quinolone. Considering the univariate analysis, 1) the patients withHe showed mild azotemia (serum creatinine 5 1.5 mg/dL) and normal
underlying causes were older age, had longer hospitalization and ther-urinalysis finding. Mass was palpable at left flank area. An intravenous
apy than others. On the subgroup with UTI history, they had moreurogram (IVU) depicted a normal right kidney and a markedly en-
underlying causes and had higher clinical count. On the subgroup withlarged left kidney with stretched appearance of left pelvocaliceal sys-
abnormal sonographic finding, they were older age and higher clinicaltem. Computed tomography revealed variable sized multiple cysts
count, had more WBC count, and longer hospitalization and therapy.which was separated by septa and residual renal parenchyme in en-
2) On the group without underlying causes, the subgroup above 38larged left kidney, normal right kidney and one small simple cyst in
years-old had longer hospitalization, but there was no difference inliver. His parents were dead, so only his siblings were examined with
other variances. On both subgroups of 38.58C in BT and on bothabdominal USG. There was no evidence of cystic renal disease in his
subgroups of the mild or moderate and severe clinical state, there wassiblings. The most important difference between URCD and unilateral
no difference in all variances. The subgroup above 12,000/ml on WBCADPKD is family history. The parent’s normal renal ultrasonographic
was higher on BT only. The subgroup with renal swelling on sonographyfinding proved the first case to be non-familiar. In second case, though
had higher WBC, higher clinical count, and longer hospitalization andfamily screening was not completed due to parent’s death, there was
therapy, but had no difference in age and BT. 3) In linear regressionno evidence of cystic renal disease in his family by history. So it was
analysis of the subgroup with normal renal size on sonography andpreferable to URCD. In case of uncertain family history, the pheno-
without underlying causes, the age vs the hospitalization and WBCtypic analysis (including imaging test) of family members is necessary.
count, the BT vs the hospitalization, the clinical count vs the hospitaliza-
tion had positive correlation, but low r-value, and there was no correla-
tion in other relations. Conclusion: The resistance to antibiotics hadUrinary b2-microglobulin as a marker for vesicoureteral reflux in uri-
nary tract infection. J.H. Kim, P.K. Kim, Department of Pediatrics, increasing tendency in Korea. The criteria for inpatient therapy of
APN on visit are following; severe clinical status and 1) underlyingCollege of Medicine, The Institute of Kidney Disease, Yonsei University,
Seoul, Korea. Purpose: The renal scarring associated with vesicoure- causes in history taking, or 2) recurrent urinary tract infection, or 3)
abnormal finding or enlarged kidney on sonography. I think that theyteral reflux (VUR) and urinary tract infection (UTI) is one of the
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should be admitted and had parenteral antibiotics to be relieved the such as bilateral flank pain and prolonged duration of fever in diabetic
patients needed more careful evaluation of bilateral involvement andsevere generalized symptoms and be evaluated the underlying cause,
and on the other hand, the mild patients without above criteria may abscess formation.
be treated by oral antibiotics in outpatient department.
Cystoscopy in the evaluation of hematuria. H.M. Lee, G.T. Shin, S.D.
Kim, S.B. Jee, K.A. Ma, S.J. Kim, H.S. Kim, H.S. Ahn*, D.Y. Jung*,Usefulness of renal computed tomography in acute pyelonephritis. J.T.
Cho, T.J. Park, J.G. Lee, S.C. Yun, and Y.H. Lee, Department of Y.S. Kim*, D.H. Kim, Department of Nephrology, *Department of
Urology, School of Medicine, Ajou University, Suwon, Korea. Hematu-Internal Medicine and Radiology, College of Medicine, Dankook Uni-
versity, Cheonan, Republic of Korea. Acute pyelonephritis (APN) is ria is a common presentation of bladder cancer. As medical examina-
tions for health screening is becoming more popular, increasing numbera clinical syndrome of flank pain, renal tenderness, fever, and chills,
accompanied by bacteriuria. Several imaging techniques have been of patients are found to have hematuria. When to refer these patients
used to distinguish APN from lower urinary tract infection (UTI), as to urologists for cystoscopy is a common problem to nephrologists and
well as to look for development of more complicated infection. We a matter of debate as well. In fact, many authors differ in their opinions
carried out a prospective study with three aims: (1) to observe the on this issue, especially in cases of microscopic hematuria. Given the
renal computed tomography (CT) patterns in APN; (2) to compare fact that the incidence of bladder cancer in western countries is different
the radiological imaging techniques used for the diagnosis of APN from that in Asian countries, it will be reasonable that the investigation
(renal CT and DMSA scintigraphy); (3) to correlate the clinical mani- strategy for Asians should be modified according to the studies on
festations with CT findings in APN. Between 1 April 1997 and 31 Asian people. In the present study, we retrospectively analyzed 369
March 1998, all adults who were admitted to our internal medicine patients who underwent cystoscopic examinations in our institution to
ward with APN were included in this study. They presented with investigate causes of microscopic or gross hematuria. Bladder cancer
symptoms and signs of upper UTI, accompanied by pyuria and bacteri- was detected in cystoscopy in 54 (22.6%) of 239 patients with gross
uria. All patients with renal abscess, or uropathy such as obstruction, hematuria, in contrast to patients with microscopic hematuria in whom
anomaly, or urinary calculus on the ultrasound (US) examination, were 3 (2.3%) of 130 patients were found to have bladder cancer. Seventy
excluded from the study. CT and DMSA scintigraphy examinations nine % of cancer patients were male. Bladder cancer incidence (%)
were performed when informed consent could be obtained. 23 cases in each age group is as follows.
of APN were evaluated. There were 22 females and 1 male. The mean
age of 23 cases was 45 6 19 years old (from 20 to 79 years old). Two Age yrs: 10–19 20–29 30–39 40–49 50–59 60–69 .70
cases were diabetics and one man had indwelling catheter through
Gross hematuriasuprapubic cystostomy site. On the basis of postcontrast-enhanced CT
% 0 5.9 10 16.2 11.4 34.1 52findings, 23 cases were grouped into (1) Group I (6 cases), no abnormal
No. of cystoscopylesions; (2) Group II (13 cases), wedge-shaped lesions (focal or diffuse);
cases (239) (4) (17) (50) (37) (44) (45) (42)(3) Group III (2 cases), focal mass-like lesions; and (4) Group IV (2
Microscopic hema.cases), diffuse mass-like lesions. The incidences of CT and DMSA
% 0 0 0 0 0 4.8 33scan abnormalities were 74% (17/23) and 68% (13/19), respectively.
No. of cystoscopyA significant correlation was demonstrated between the clinical param-
cases (130) (1) (7) (26) (43) (26) (21) (6)eters (including duration of flank pain and fever, maximum body tem-
perature, ESR, serum creatinine, and degree of pyuria) and the pattern
Urine cytology was revealing in 50% of cancer patients CT scan wasof renal parenchymal findings detected on CT (p , 0.05). In conclusion,
far more sensitive than US or IVP in detecting cancer. Urine proteinwe classify APN into four subgroups according to CT findings, and
by dipstick was unreliable in predicting the presence of cancer. Insuggest that renal CT is useful in the diagnosis and assessment of
conclusion, decision on cystoscopy in patients with asymptomatic mi-severity of APN.
croscopic hematuria younger than 50–60 years of age should be made
conservatively, while more aggressive diagnostic work up is necessary
in patients with gross hematuria irregardless of their age.The acute renal failure was more frequently developed in bilateral
pyelonephritis than in unilateral involvement. S.R. Yun, S.K. Lee, H.K.
Bae, M.S. Kim, S.Y. Kim, E.J. Choi, Y.S. Chang, B.K. Bang, Department
Idiopathic hypercalciuria in Korean children, long-term outcome. Y.S.of Internal Medicine, The Catholic University of Korea, College of
Lee, W.H. Shin, C.W. Ko, J.H. Koo, Dept. of Pediatrics, School ofMedicine, Seoul, Korea. Renal failure induced by pyelonephritis some-
Medicine, Kyungpook National University, Taegu, Korea. Present studytimes occurs in preexisting renal disease, like diabetic nephropathy,
was conducted to determine the frequency, clinical characteristics andor in more severe conditions, bacteremia or septic shock. Bilateral
long-term outcome in Korean children with idiopathic hypercalciuria.involvement of pyelonephritis was also candidated as the cause of renal
Study patients consisted of 150 children with isolated hematuria. Hyp-failure but the frequency or the clinical importance of its significance
ercalciuria was defined as urinary calcium excretion over 4 mg/kg/day.had not been determined. We retrospectively evaluated 219 patients,
During follow-up period up to 6–8 years, serial determination of renalwho admitted under the diagnosis of acute pyelonephritis in our hospi-
sonogram for stone determination and Dipstick examination for hema-tal from Mar. 1996 to Feb. 1998. A hundred seventy nine patients
turia were done. Out of 150 cases 44 (29%) were diagnosed as idiopathicwere enrolled by the criteria, that were febrile at admission time,
hypercalciuria, and in hypercalciuric children compared to normocalci-positive using Gram staining or culture and routine sonographic evalua-
uric children boys were more common than girls (9:35) and grosstion. The term of acute renal failure was arbitrarily defined as over
hematuria was more common than microscopic hematuria (37:7) (p ,the creatinine 1.3 mg/dl in male, 1.0 mg/dl in female at admission time
0.05). Oral calcium loading test showed renal type in 29 cases, absorp-and decreasing creatinine over 30% after antibiotic therapy. Total 15
tive type in 8 cases and in 7 cases type could not be definable. Amongpatients was confirmed as bilateral pyelonephritis (8.38%). In 6 pa-
3 types no differences could be found in 24 hour urinary calciumtients, severe pain and knocking tenderness on bilateral flank was
noted and the rest of the patients revealed sonographic abnormality. excretion nor in clinical or laboratory data. Urolithiasis developed in
4 out of 44 cases and these children showed lower chronologic ageTwelve cases were confirmed by abdominal CT scan and 3 cases were
also diagnosed by repeated sonography. The renal cortical abscess was (3.7 6 2.7 vs 7.2 6 2.9 yr) and more girl than boys (3:1 vs 6:34) (p ,
0.05) compared to the rest of the hypercalciuric children. Follow-upnoted in 4 cases. Comparing with unilateral disease, bilateral pyelone-
phritis showed more frequent acute renal failure (60% vs 15.8%, p , urinarlysis showed disappearance of hematuria in 56, 30, 66 and 75%
of children at 1–2, 2–4, 4–6 and 6–8 years after initial diagnosis respec-0.001), more diabetic patients (53.3% vs 27.3%, p , 0.05) and more
frequent renal cortical abscess (26.7% vs 1.8%, p , 0.05). Even though tively. In conclusion, present study demonstrates that idiopathic hyper-
calciuria is a major cause of isolated hematuria in Korean children sonot reached statistical significance, the febrile period during antibiotics
therapy was prolonged (163.6 6 200.2 hour vs 67.5 6 57.2 hour, p 5 that in these children 24 hour urinary calcium excretion test seems to
be an essential test to be performed. And serial renal sonography0.096%) than in unilateral involvement. We concluded that bilateral
pyelonephritis was the cause of acute renal failure. Severe symptoms should be done to detect development of nephrolithiasis.
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The effect of peritoneal dialysis solution on the gastric myoelectrical we measured simultaneously, serum creatinine and 24-hour urinary
creatinine excretion in 696 Korean patients (male:350, female:346).activity in patients with end-stage renal disease. S.W. Lee, K.H. Kwon,
K.S. Kwon, Moon-J. Kim, Division of Nephrology-Hypertension, De- Measured Ccr was significantly different from estimated Ccr in several
age groups and the decrease of creatinine excretion with age is lesspartment of Internal Medicine, Inha University College of Medicine,
Inchon, Korea. To investigate whether peritoneal dialysis (PD) has than Cockcroft and Gault’s estimation. We assumed that the this differ-
ence can be due to difference of the body habitus and difference ofaffect the gastric myoelectrical activity, electrogastrographys before
and after meal were performed in 6 hours of empty state (ES) and urinary creatinine excretion per body weight between different races.
So we divided the sample population into two group and derive thePD filled with 200 ml dialysate in 13 CAPD patients. Mean age was
54 6 11 years, male to female ratio was 4:9, mean CAPD duration new formula for estimation of Ccr as Cockcroft and Gault derived
their formula in one group, with regression analysis between age andwas 28.2 6 26.4 months, and four patients were diabetics. At fasting
state, % normal 3 cpm and bradygastria in ES were 53.8 6 36.6% and 24 hour urinary creatinine excretion per body weight and applied it
to another group to compare the new formula with Cockcroft and36.5 6 32.8% and, in PD were 53.3 6 36.4% and 36.9 6 36.3%. This
pattern was not changed at fed state. In both ES and PD, patients Gault’s formula in Korean patients. The new formula was Ccr (ml/
min) 5 [(260 2 age) 3 weight (kg)]/[160 3 Scr (mg/dl)] for male andwith normal 3 cpm $80% were 4 (30.8%) regardless of meal. %
bradygastria in ES (36.5 6 32.8% at fasting state, 33.3 6 29.8% after Ccr (ml/min) 5 [(236 2 age) 3 weight (kg)]/[180 3 Scr (mg/dl)] for
female. Predictive accuracy of the new formula was significantly bettermeal) were not significantly changed after PD state (36.9 6 36.3%
at fasting state, 31.8 6 31.1% after meal). When the patients were than the Cockcroft and Gault’s formula in the other sample population
and also in subgroup of the patients with azotemia.subdivided into 2 groups, group I (n 5 8) whose % bradygastria was
increased and II (n 5 5) whose % bradygastria remained unchanged
or reduced after PD at fasting state, % bradygastria was significantly
increased in group I (22.7 6 31.4 vs. 40.7 6 43.2%, p , 0.05) and Clinical feature and response to plasma exchange in patients with adult
diarrhea-associated hemolytic uremic syndrome (HUS). H.Y. Kim,tended to be decreased in group II (58.6 6 22.8 vs. 30.8 6 24.9%)
after PD. Serum albumin (3.2 6 0.6 vs. 3.7 6 0.2 g/dl) tended to be W.H. Kang, B.H. Lee, B. Kim, Y.H. Lee, W.S. Huh, D.J. Kim, Y.G.
Kim, and H.Y. Oh, Department of Medicine, College of Medicine, Sunglower in group I than II. There were no differences in age, sex, body
surface area, duration of CAPD, DM, and hemoglobin between two Kyun Kwan University, Samsung Seoul Hospital, Seoul, Korea. Most
cases of HUS are associated with a diarrheal prodrome. Few reportsgroups. % bradygastria at fasting state in ES was significantly correlated
with serum albumin (r 5 0.73), and % normal 3 cpm at fasting sate are available on clinical features and plasm exchange in patients with
adult diarrhea-associated HUS in Korea. We retrospectively examinedin PD (r 5 20.70). In conclusion, PD may influence on nutritional
status of aggrevating gastric dysmotility in some patients. the records of five adult patients with HUS admitted to Samsung Seoul
Hospital between June 1995 and December 1997. There were 4 females
and 1 male. Patients ranged in age from 16 to 61 years. All patients
presented with diarrhea and abdominal pain. The mean time betweenEstimation of kidney size by ultrasonography in normal Korean adults.
B.H. Lee, M.D., D.J. Kim, M.D., W.H. Kang, M.D., G.H. Seo, M.D., the onset of diarrhea and thrombocytopenia was 3 days (range: 1 to
6). When admitted, the hemoglobin level was 9.1 6 2.6 g/dL, reticulo-B. Kim, M.D., W. Huh, M.D., B. Kim*, M.D., S.H. Hwang*, S.H.
Choi*, M.D., H.Y. Oh, M.D, Division of Nephrology Department of cyte count was 4.3 6 2.3%, WBC count was 12,190 6 5,450/mm3, serum
LDH was 3,0.79 6 1,993 U/L and serum creatinine level was 3.8 6Internal Medicine Samsung Medical Center, *Department of Diagnostic
Radiology, College of Medicine, Sung Kyun Kwan University, Seoul, 2.7 mg/dL. All patients received 7 to 24 plasma exchanges, starting
within 24 hours after diagnosis. The exchanged plasm volume was 1.1Korea. Background: The size of kidney is important in differentiating
many renal disease. Some studies have been reported about the normal times of patient’s own plasma volume in average. We used fresh frozen
plasma (FFP) or FFP plus cryosupernatant (case 3) as the replacementkidney size in the foreign countries. However, no studies were per-
formed using ultrasonography in the Korean population. So, we investi- fluid. Case 3 had not improved after plasma exchange with for 7 days.
Substitution of cryosupernatant for FFP on hospital day 8 was associ-gated the normal kidney length, the factors affecting the length and
the relationship between the two. Methods: One thousand three hun- ated with prompt response in platelet count. The pattern of clinical
response to plasma exchange was initial normalization of platelet countdred eight healthy Koreans were scanned for the length of their kidneys
by ultrasonography and were measured their body index (height, (8.4 days), followed by normalization of serum LDH level (20.2 days)
and serum creatinine concentration (26.0 days). Metabolic alkalosisweight, body surface area, total body water, fat free mass). Then we
analyzed the association between kidney length and body index. Re- developed in two patients (case 4, case 5) undergoing daily plasma
exchange. We successfully managed the metabolic alkalosis with con-sults: Eight hundred nine male and five hundred eighty four female
were involved in this study and their mean age was 47.8 6 10.3 in tinuous venovenous hemofiltration. All patients successfully recovered
without any sequale. Although this study is based on small case series,male, 48.1 6 9.5 in female. 1) The average value of left and right
kidney was 10.65 6 0.80 cm, 10.49 6 0.78 cm respectively, and the left we suggested that adult diarrhea-associated HUS is increasing, and
early intense plasma exchange may improve the outcome in adultkidney was greater than right one (p , 0.01). 2) The difference between
male and female was 10.77 6 0.79 cm, 10.49 6 0.78 cm respectively diarrhea-associated HUS.
in the left kidney and 10.66 6 0.76 cm, 10.27 6 0.75 cm in the right
kidney (p , 0.01). 3) The aging process nearly does not affect the
Changing clinical phases of hemorrhagic fever with renal syndromekidney size from 4th decade to 7th decade. However, the kidney size is
(HFRS) with acute renal failure (ARF) due to Hantan viral infectiongetting smaller after 8th decade. 4) The correlation coefficient between
leading to initial misdiagnosis. H.J. Kim, C.S. Eun, S.M. Kim, S.W.the kidney size and height, weight, body surface area, total body water,
Kim, Department of Internal Medicine, Hanyang University Kuri Hospi-fat free mass was 0.37, 0.41, 0.43, 0.37, 0.38 (p , 0.01). Conclusion:
tal, Kuri, Korea. This study aimed to detect the possible causes ofThe length of kidney showed normal distribution in normal Korean
initial misdiagnosis from the changes of classic clinical evolution ofadults and the length greater than 12.35 cm, smaller than 8.77 cm means
HFRS, ie, five sequential phases (J.A. Sheedy et al., Am J Med, 16:619–out of its limit (62 S.D.). The body surface area has the largest correla-
28, 1954). Our high rate (71%, 22 out of all 28 pts from 1995 to 1997) oftion with kidney size in both sex (r 5 0.38/0.44; left/right, p , 0.01).
initial failure to recognize HFRS with ARF and to unwanted outcomes
including longer hospitalization than the correctly diagnosed group
(mean 6 SE, 21 6 3 vs. 10 6 6 d, p , 0.01). The most common initialEstimation of creatinine clearance with serum creatinine in Korean
patients. W.H. Kang, M.D., B.H. Lee, M.D., K.H. Suh, M.D., B. Kim, misdiagnosis was viral syndrome with prerenal azotemia (5) followed
by RPGN (3), PSGN (3), sepsis (3), APN (3), NS (2), pancreatitis (1),M.D., W. Huh, M.D., H.Y. Kim, M.D., Y.H. Lee, M.D., D.J. Kim,
M.D., H.Y. Oh, M.D., Division of Nephrology, Department of Internal meningitis (1), and CRF of unknown etiology (1). All patients except
one revealed fever, chill, myalgia, and/or headache as the febrile phaseMedicine, Sansung Medical Center, College of Medicine, Sung Kyun
Kwan University, Seoul, Korea. Cockcroft and Gault’s formula is fre- (duration, 4 6 2 d; range, 1 to 11 d). No one developed symptomatic
hypotension except mildly low BP (100–110 mmHg in systolic BP) inquently used to estimate creatinine clearance (Ccr) in clinical practice.
To determine the accuracy of such estimation in Korean patients, 4 pts on admission compared to BP on discharge. In contrast, gastroin-
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testinal phase (duration 3 6 1 d; range, 1 to 5) with nausea or vomiting, 136 6 0.7 mEq/L, p , 0.01) and the percentage of (PKr2PKe) divided
by PKe (14 6 1.8 vs. 27 6 2.5%, p , 0.01), but no difference inanorexia, and/or abdominal pain developed after or overlapped with
febrile phase in 25 pts (89%). Furthermore, oliguric phase (urine output anion gap, pH, albumin, creatinine, and (PKo2PKe) divided by PKo,
respectively. Based on this data, we conclude that hyperkalemic hemo-,500 ml/d) was noted only in 8 pts (29%). All these 28 pts underwent
maintenance phase followed by recovery phase of ARF with or without dialysis patients should be confirmed by plasma K determination to
exclude factitious hyperkalemia, and they may have the derangementsdiuresis, of which stage could be simply named as renal phase. Throm-
bocytopenia was present in all 28 pts (100%), but abnormal urinalysis of internal K balance due to transcompartmental K shifts following
HD, which would be partly related to that of Na balance.(mostly proteinuria) in 25 pts, leukocytosis in 20 pts and elevated ALT
or AST in 16 pts. In conclusion, the application of these changing
clinical features of HFRS with ARF to avoid its initial misdiagnosis
suggests strongly that previously known classic 5 phases could be re- Impaired potassium handling after acute oral potassium load in outpa-
tients on standard dose of trimethoprim/sulfamethoxazole (TMP/placed by our revised simple 3 phases, i.e., febrile, gastrointestinal,
and renal phase, and any patients with ARF and thrombocytopenia SMX). H.J. Kim, K.H. Min, B.H. Kim, T.Y. Kim, M.H. Lee, S.M. Kim,
Dept. of Internal Medicine, Hanyang University Kuri Hospital, Kuri,in endemic area should be considered HFRS as a differential diagnosis.
Korea. TMP/SMX has been shown to cause hyperkalemia in a few
outpatients on standard-dose. This prospective study was aimed at
investigating other associated factors to induce clinically importantThe low predictability of free ionized calcium from total calcium,
albumin, and pH in patients on hemodialysis and malnourished ones hyperkalemia in a subgroup of outpatients on standard-dose of TMP/
SMX. Age-matched diabetic (n 5 22) and non-diabetic (n 5 20) pa-with extrarenal diseases. H.J. Kim, W.H. Roh, W.Y. Jang, B.H. Kim,
K.W. Lee, and S.M. Kim, Department of Internal Medicine, Hanyang tients with UTI on standard-dose of TMP/SMX for 5 days were given
acute oral intake of 40 mEq of potassium chloride (KCl). Before theUniversity, Kuri Hospital, Kuri, Korea. This study was aimed to assess
the free calcium status with or without its direct measurements in intake of TMP/SMX, basal levels of serum potassium (K), serum BUN
and creatinine, plasma renin activity (PRA), aldosterone (PA), andpatients on hemodialysis (HD: n 5 27) and malnourished ones from
extrarenal diseases (MN: n 5 14). It was performed by the comparison transtubular potassium gradient (TTKG) were comparable between
diabetic and non-diabetic subjects. Also after TMP/SMX, all parame-of measured free calcium (Ca11m) levels by gas analyzer and calculated
free calcium (Ca11c) levels based on the levels of total calcium (CaT), ters didn’t reveal any overt changes except a slightly higher but not-
significant serum K (from 4.20 6 0.15 to 4.14 6 0.21 mEq/L in non-albumin, and pH with modified algorithm invented by Moore. Of 27
HD, 14 (52%) had low [Ca11m] below 1.05 mmol/L despite only 2 diabetics; from 4.13 6 0.18 to 4.25 6 0.13 mEq/L in diabetics). Follow-
ing acute oral KCl load, however, the peak increases of serum K(7%) with low [CaT] below 2.05 mmol/L, whereas 14 MN had similar
numbers between low [Ca11m] and low [CaT]. Compared to MN, HD changes were significantly higher in diabetics compared to non-diabet-
ics (0.34 6 0.06 vs. 0.62 6 0.09 mEq/L, p , 0.01). Furthermore, Alsoshowed significantly lower mean levels (6SE) of pH (7.37 6 0.01 vs.
7.44 6 0.01, p , 0.01), higher [CaT] (2.33 6 0.04 vs. 1.83 6 0.08 mmol/L, 8 out of 22 diabetics but none of non-diabetics after acute KCl load
developed hyperkalemia (.5.0 mEq/L). After KCl load, PRA did notp , 0.01), and higher albumin (4.33 6 0.06 vs. 2.59 6 0.17 gm/dL, p ,
0.01), but no difference in that of [Ca11m] between 2 groups was noted. show any significant changes, whereas PA was increased simultane-
ously with increments in serum K in both two diabetic subgroups—In total 41 patients of 2 groups, no similarity was observed between
the values of [Ca11m] and [Ca11c] but with their significant difference hyperkalemic (n 5 8) and normokalemic (n 5 14) diabetics—but
blunted increased in hyperkalemic diabetic subgroup. However, TTKG(p , 0.05), Only [CaT] was significantly correlated with albumin level
(r 5 0.73, p , 0.01). Furthermore, multiple regression analysis between was increased prominently in normokalemic diabetic subgroup (9.20
from 4.50), but only slightly in hyperkalemic diabetic subgroup (4.63[Ca11m] and other factors including pH and albumin didn’t show any
correlation. In Mn, [Ca11m] was negatively dependent only on pH (r 5 to 3.79), with statistical difference between two subgroup (p , 0.05).
In conclusion, impaired potassium handling after KCl load on standard-20.603, p , 0.05), whereas, in HD, it was positively dependent on
[CaT], but not on pH. In conclusion, this data suggest that relatively dose of TMP/SMX developed hyperkalemia in subgroup of outpatients
with the interaction of other causes including insulinopenia and hypoal-high prevalence of low values of physiologically important free ionized
calcium in patients on maintenance HD could be missed when pre- dosteronism with possible contribution of altered tubular response to
aldosterone besides its known effect of blocking Na1 channels in distaldicted from albumin and pH alone.
K secreting cells.
The immediate transcompartmental shifts of potassium following he-
modialysis in chronically hyperkalemic patients on maintenance hemo- Urinary response to oral furosemide in chronically hyperkalemic renal
transplant recipients on cyclosporine. H.J. Kim, S.W. Han, B.H. Kim,dialysis. H.J. Kim, T.Y. Kim, G.H. Kim, S.K. Yang, K.W. Lee*, and
I.G. Park**, Departments of Internal Medicine, *Hemodialysis Unit, D.W. Jun, T.Y. Kim, and I.G. Park*, Departments of Internal Medicine
and *Clinical Pathology, Hanyang University Kuri Hospital, Kuri, Ko-and **Clinical Pathology, Hanyang University Kuri Hospital, Kuri,
Korea. Hemodialysis (HD) patients are continuously exposed to hyper- rea. Furosemide has been known to affect potassium (K) conductance
in the cortical collecting duct by increasing Na delivery and transport.kalemia, the degree of which depends on the amount of dialysate
potassium (K) removal and intracompartmental K shifts besides poor Therefore, the short-term responses (3 hrs) of oral furosemide adminis-
tration (60 mg) were evaluated in normokalemic (n 5 10, serum K 5dietary K compliance. Chronically hyperkalemic outpatients (n 5 20)
on chronic hemodialysis by routine monthly serum potassium (SK) 4.3 6 0.05 mEq/L) and chronically hyperkalemic renal transplant recip-
ients on cyclosporine (CyA) (n 5 8, serum K 5 5.4 6 0.13 mEq/L)concentration measurements (SK $ 5.1 mEq/L, more than 4 times in
6 months) was looked for the derangements of short-term internal K to investigate the derangement of external K homeostasis on CyA.
Compared to normokalemic recipients, hyperkalemic ones have sig-handling by observing the pattern of change in plasma K (PK) thru
HD. In all 20 patients, as expected, the predialysis PK (PKo, 5.3 6 nificantly high baseline serum creatinine (Cr) (1.9 6 0.19 vs. 1.2 6
0.13 mg/dL, p , 0.01), numbers of antihypertensives (2.3 6 0.5 vs. 0.7 60.16 mEq/L) were significantly correlated with the end-dialysis PK
(PKe, 3.8 6 0.09 mEq/L) (r 5 0.65, p , 0.01) and the magnitude of 0.3, p , 0.05), and high fractional excretion of Na (FexNa) (1.3 6 0.21
vs. 0.6 6 0.14%, P , 0.05) and K (FexK) (22.3 6 1.95% vs. 8.9 6the fall in PK (PKo–PKe, 1.6 6 0.55 mEq/L) (r 5 0.65, p , 0.01).
Also, PKo were negatively correlated with anion gap (r 5 20.50, p , 1.19%, p 5 0.000), but no differences in baseline blood cyclosporine
level, urine anion gap, urine pH, and transtubular potassium concentra-0.05) and plasma Na level (r 5 20.69, p , 0.01). PK at 2 hrs after
HD (PKr, 4.6 6 0.13 mEq/L) revealed a marked postdialytic K re- tion gradient (TTKG) between both groups were noted. Following
furosemide intake, in normokalemic recipients, serum K decreased tobound. PKr correlated with PKe, whereas no significant correlation
between the magnitude of the rise in PKe (PKr2PKe) and PKe was 4.22 6 0.05 mEq/L (p , 0.05) and urine anion gap to 221 6 28 mEq/L
(p , 0.01) with the increment of FexNa to 4.1 6 0.48% (p , 0.01), andfound. Of 20 hyperkalemic patients, PK of 9 patients (group I), surpris-
ingly, showed normokalemia (4.7 6 0.09 mEq/L) and that of 11 (group FexK to 24 6 1.8% (p , 0.01), respectively, whereas, in hyperkalemic
recipients, serum K and FexK did not change despite significant incre-II) showed true hyperkalemia (5.8 6 0.19 mEq/L). Between 2 groups,
significant differences were found in plasma Na level (140 6 0.8 vs. ment of FexNa to 5.5 6 0.8% (p , 0.05) as normokalemic ones. TTKG
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did not change in normokalemic group, but it was even decreased in treatment (1.8 6 0.8 in MCNS: p , 0.0001, 2.0 6 0.7 in FSGS: p ,
hyperkalemic group from 4.0 6 0.21 to 3.1 6 0.37 (p , 0.05). Our 0.0001). According to pathologic changes, 71 patients (69.6%) showed
data demonstrate that oral furosemide administration did not affect no pathological change, 24 patients (23.5%) showed IN and 7 patients
potassium conductance based on TTKG despite increased Na delivery (6.8%) showed AP. Interstitial nephritis was 16.6%, 33.3%, 27.2% in
to distal nephron in renal transplant recipients. Therefore, we suggest 1, 1.5, 2 year of CsA treatment group in MCNS. Arteriolopathy was
that factors regulating electrochemical driving force rather than K 0%, 16.6%, 9% in 1, 1.5, 2 year of CsA treatment group in MCNS.
conductance may have more important role in K homeostasis in renal 14 out of 58 MCNS (24.1%) showed IN and 4 out of 58 MCNS (6.8%)
transplant recipients on CyA. Also, furosemide may not be useful in showed AP. Incidence of pathologic change was significantly lower in
lowering K in chronically hyperkalemic renal transplant recipients with CsA therapy of ,1 yr than .1 yr (p 5 0.03). There were no significant
renal insufficiency. difference of incidence of pathologic change in original renal disease,
age and sex. Conclusion: The duration of CsA treatment was significant
risk factor for nephrotoxicity and optimal duration seemed to be 1
Therapeutic effect of cyclosporine a on severe Henoch-Scho¨nlein pur- year. Pathologic change due to nephrotoxicity did not correlate with
pura nephritis in children. H.J. Chin, J.H. Kim, P.K. Kim, H.J. Jeong*, deterioration of renal function and only detectable by renal biopsy.
Departments of Pediatrics and *Pathology, College of Medicine, The
Institute of Kidney Disease, Yonsei University, Seoul, Korea. Purpose:
Henoch-Schlo¨nlein purpura nephritis (HSPN) accompanied by ne- Prognostic factors in patients with primary focal segmental glomerulo-phrotic syndrome (NS) is known to have a poor prognosis and effective
sclerosis (FSGS). J.H. Hwang, H.J. Noh, B.S. Kim, R. Lee, S.K. Shin,treatment is still controversial, even though both corticosteroids and
S.W. Wang, K.H. Choi, H.Y. Lee, D.S. Han, H.J. Jeong*, Departmentimmunosuppresant have been used for therapy. Cyclosporine A (CsA)
of Internal Medicine, *Department of Pathology, Institute of Kidneyis a well known immunosuppressants are widely used in renal trans-
Disease, Yonsei University College of Medicine, Seoul, Korea. To deter-plantation and glomerular diseases especially steroid resistant. The
mine the clinical and histologic features that could be predictive ofobject of this study was to evaluate the therapeutic effect of CsA and
renal outcome and response to therapy, we performed a retrospectiveto compare CsA with previously reported our data of rifampin (RFP)
study in 36 patients with primary FSGS. The mean age was 31.7 years;and azathioprine (AZA) in children with HSPN accompanied by NS.
the male to female ratio was 22:14; 52.8% had hypertension and 55.6%Methods: 37 HSPN patients with NS confirmed by renal biopsy were
had microscopic hematuria; 58.3% were nephrotic and renal insuffi-selected. Of these, 17 patients were treated with CsA (5 mg/kg/day)
ciency was present in 30.6%. During the follow-up period (median 41for 6–8 months, 7 children were treated with RFP (10–20 mg/kg/day)
months), 8 of 36 patients (22.2%) had progressed to end-stage renalfor 5–18 months and 13 patients were treated with AZA (2 mg/kg/
disease (ESRD), and the renal survival rates were 83.5% at 2 yearsday) for 8 months. Along with these regimens, low dose oral predniso-
and 64.4% at 5 years. Clinical factors assessed were age, sex, amountlone (0.5–1 mg/kg, qod) was also used. Sequential renal biopsy was
of urinary protein, and the presence of hypertension, microscopic he-done in all patients 1 month after termination of treatment. Results:
Complete remission rate of nephrotic syndrome was 58.8% in CsA, maturia and renal insufficiency. Histological parameters included the
57.1% in RFP and 38.4% in AZA after 16, 21, 11 months of mean % of segmental sclerosis and global sclerosis, location of segmental
follow-up period. Overall remission rate including partial remission sclerosis and grade of tubulointerstitial changes. On univariate analysis,
was 88.2% in CsA, 85.7% in RFP and 84.6% in AZA. Disappearance 2 risk factors for developing ESRD were identified: % of global sclero-
rate of hematuria was 58.8% in CsA, 57.1% in RFP and 46.2% in sis and grade of tubulointerstitial changes. Multivariate analysis re-
AZA. Improvement of grade of clinical status was observed in 17 out vealed that % of global sclerosis was the only independent risk factor
of 17 CsA, 7 out of 7 RFP and 10 out of 13 AZA. Improvement of for poor renal outcome. Eighteen of 21 nephrotic patients received
pathologic class on sequential renal biopsy was shown in 5 CsA prednisolone with or without other immunosuppressive agents (cyclo-
(29.4%), none RFP (0%) and 2 AZA (12.4%). Improvement on histo- phosphamide/cyclosporin A), and ten of these patients (55.6%) achieved
logic immun-deposition was seen in 15 CsA (88.2%), 6 RFP (85.9%) a remission (complete remission 38.9%, partial remission 16.7%). On
and 4 AZA (30.8%) (p 5 0.004: CsA, RFP vs AZA). Conclusion: CsA univariate and multivariate analyses, no clinical and histological factors
and RFP treated groups showed better result in complete remission were predictive of response to therapy. These results suggest that %
rate of nephrotic syndrome and significant improvement of histologic of global sclerosis seems to have a predictive value for poor renal
immune-deposition comparing with AZA treated group. outcome in FSGS patients.
Incidence of nephrotoxicity in pediatric nephrotic syndrome treated Clinical and histologic study in IgA nephropathy. S.W. Kim, S.Y. Han,with cyclosporine A. J.H. Kim, P.K. Kim, H.H. Lee*, H.J. Jeong*,
S.K. Jo, D.R. Cha, W.Y. Cho, H.K. Kim, N.H. Won, Department ofDepartments of Pediatrics and *Pathology, College of Medicine, The
Internal Medicine, Institute of Renal Disease, Department of Pathology,Institute of Kidney Disease, Yonsei University, Seoul, Korea. Purpose:
Korea University Seoul, Korea. IgA nephropathy is the most commonLong-term use of Cyclosporine (CsA) reduce renal blood flow by
type of primary glomerulonephritis and may present with a wide varietyafferent arteriolar vasoconstriction and lead to chronic pathologic
of histologic patterns on renal biopsy. IgA nephropathy may progresschanges of CsA nephrotoxicity— 1) interstitial nephritis (IN); tubular
to end stage renal disease. But it is difficult to predict poor prognosisatrophy (TA) and/or interstitial fibrosis (IF), 2) arteriolopathy (AP).
of IgA nephropathy. In attempt to identify prognostic indicators inThe object of this study is to estimate the incidence of chronic patho-
this disease, we analyzed clinical and pathologic findings of 112 patientslogic CsA nephrotoxicity by duration of treatment and type of renal
with IgA nephropathy and subclassified from grade I to grade V bydisease, the relationship between histologic and clinical nephrotoxicity,
using histologic subclassification of Haas. The result was as follows asand optimal duration of CsA therapy. Methods: 102 children with
1) The mean age of 112 patients with IgA nephropathy was 32.5 yrssteroid resistant or dependent nephrotic syndrome confirmed by renal
(M:F 5 1:1.2). There were 11 patients in subclass I, 2 patients inbiopsy and treated with CsA from 1986 to 1997 were enrolled in this
subclass II, 55 patients in subclass III, 24 patients in subclass IV, 20study (58 MCNS, 10 FSGS, 10 MGN, 15 Henoch-Scho¨nlain purpura
patients in subclass V. 2) Significant correlation between renal survivalnephritis with nephrotic syndrome (HSPN) and 9 IgA nephropathy
and histologic subclass was showed, with an order I, II (greatest sur-with nephrotic syndrome (IgAN)). CsA was administered for 1 yr, 1.5
vival) . III . IV,V. 3) Crescents were a significant negative prognosticyr, 2 yr in 24, 12, 22 MCNS patients and 2, 2, 6 FSGS patients respec-
indicator in renal survival in subclass III (but not in subclass IV) 4)tively, 1 yr, 2 yr in 8, 2 MGN and 1 yr in 15 HSPN and 9 IgAN.
With respect to clinical presentation, hypertension and proteinuria ofSequential biopsies were done in all 102 patients after CsA treatment
$3.5 g/24 hrs were significant negative prognostic indicators for survivalfor evaluation of pathologic nephrotoxicity. Results: Complete remis-
but the presence of gross hematuria didn’t correlate significantly in-sion rate was 92.2% (100% in MCNS and MGN, 80% in FSGS, 86.6%
creased renal survival by univariate analysis. These observations sug-in HSPN and 55.5% in IgAN). Incidence of relapse during 6 months
gest that histologic grading of initial renal biopsy may be a usefulafter CsA treatment (0.5 6 0.7 in MCNS, 0.8 6 0.3 in FSGS) was
significantly lower than relapsing episodes during 6 months before CsA prognostic indicator of the clinical outcome of IgA nephropathy.
Abstracts1610
Effect of albumin on the clinical course of steroid sensitive nephrotic the pathogenesis of MCNS. A prospective study was done to under-
stand the role of IL-8 and TNF-a in the pathogenesis of MCNS. Studysyndrome. S.J. Lee, J.A. Jung, S.J. Hwang, S.J. Lee, Department of
Pediatrics, Ewha Womans University, College of Medicine, Seoul, Korea. patients consisted of 19 biopsy-proven MCNS children aged 2–15 years
old. Ten age-matched healthy children were controls. Both plasma andPurpose: Intravenous (IV) administration of human albumin has been
widely accepted in relieving severe nephrotic edema. However, admin- urinary cytokines (IL-8 and TNF-a) were measured during relapse
and remission period using ELISA kit. Urinary cytokine values wereistration of albumin in nephrotic edema could protein-overload in-
duced glomerular epithelial injury and might aggravated the clinical corrected for urinary creatinine. The following results were obtained:
course of nephrotic syndrome. We prospectively investigated the effect
of IV albumin on the clinical course of 22 patients with steroid sensitive Relapse Remission Controls
nephrotic syndrome (SSNS) Method: Nephrotic syndrome were treated
Plasma IL-8 ng/ml 1.1961.23* 0.5160.84 0.7760.62with deflazacort (2 mg/kg, single morning dose) and randomly assigned
Urinary IL-8 ng/mg·cr 139966281*§ 281163734 533166403to receive 20% albumin (1 g/kg) with frosemide (2 mg/kg) for 3 days.
Plasma TNF-a ng/ml 2.4263.86 1.9563.24 2.2563.50Among 22 patients with SSNS who were remitted by 8 weeks’ steroid
Urinary TNF-a ng/mg·cr 364.46512.1*§ 155.36208.0 36.0645.0therapy and followed for over 1 year after remission, 9 patients were
treated with albumin (albumin group) and 13 patients were not (control * p , 0.05 compared with remission; § p , 0.05 compared with control
group). Result: 1) The duration of steroid therapy to loss of proteinuria
for the albumin group was 12.9 6 7.9 days which was significantly Conclusively, it can be said that both IL-8 and TNF-a play an important
role in the pathogenesis of MCNS in children. The fact that changeslonger than 7.5 6 2.8 days for the control group (P , 0.05). 2) Urine
protein/creatinine ratios were significantly higher for 5 days in the of urinary IL-8 and TNF-a were more prominent than that of plasma
suggests that immune dysregulation may occur intrarenally rather thanalbumin group than those of the control group (P , 0.05). 3) The
change of body weight were not significantly different between the systematically in MCNS.
two groups. 4) Relapse rate within 1 year after remission in the albumin
group was 88.9% (8/9), which significantly higher than 46.2% (6/13)
of the control group. 5) Remission duration and frequency of relapse Steroid withdrawal (SW) with simultaneous administration of Myco-
phenolate Mofetil (MMF) in renal recipients. D.R. Lee, J.S. Jung, J.M.per year were not significantly different between the two groups. Con-
clusion: Administration of albumin in SSNS may delay the response Kong, Dept. Int. Med., Maryknoll Hospital, Pusan, Korea. Long term
use of steroid induces multiple side effects and morbidity. However,to corticosteroid therapy and be associated with increased relapse
rate after remission. Therefore albumin administration to nephrotic SW has been reported to be associated with high incidence of acute
rejection, ranging from 24 to 74%. MMF inhibits the proliferation andsyndrome should be carefully considered.
functions of B and T cells, and therefore may decrease the acute
rejection associated with SW. We tried to withdraw steroid from 22
renal transplants treated with prednisolone and cyclosporin, who hadTreatments and prognostic factors of diffuse proliferative lupus nephri-
tis (DPLN). C.S. Lim, H.J. Chin, Y.C. Jung, C. Ahn, J.S. Han, S. Kim, clinically significant steroid induced side effects. Reasons for SW were
diabetes in 15 patients (pretransplant DM 3 and post-transplant 11),J.S. Lee, Department of Internal Medicine, College of Medicine, Seoul
National University, Seoul, Korea. To compare the effectiveness of avascular necrosis of femur 5 and moon face 3. Prednisolone was
tapered at a rate of 2.5 mg per 2 weeks and was discontinued. MMF,treatment modalities and to investigate the prognostic factors of DPLN,
we analyzed retrospectively medical records of 90 patients who were 1.0–2.0 g/day, was initiated at the beginning of SW. The time interval
between transplantation and SW as 25 6 5 (1.4–67) months. Meanconfirmed by kidney biopsy and treated at least for 12 months. The
patients were categorized as cyclophosphamide pulse (CY) group and age 48 (28–61). Three patients developed side effects of MMF (GI
symptoms in 2 and leukopenia 1) and were returned to previous immu-oral predinisolone and/or cytotoxic drug (cyclophosphamide, azathio-
prine; PO) group. The results are as follows. 1) 69 CY group and 21 nosuppressants. Serum creatinine increased in 1 patient during SW
and prednisolone was readministered with the restoration of renalPO group were compared. There was no differences between two
groups in sex, age, follow-up period, chronicity index (CI, 4.55 vs 3.76), function. In 18 of 22 patients, therefore, steroid was successfully with-
drawn. Conclusion: Steroid can be safely withdrawn from renal trans-complications of treatments, mortality rate (4.3% vs 0%), remission
rate of nephritis (at 3 year; 59.1% vs 75.5%) and renal survival rate plants by simultaneous administration of MMF.
(at 5 years; 88.0% vs 91.7%), but significant differences in duration of
nephritis before treatment (21.3 mo vs 9.3 mo), frequency of nephrotic
Analysis of risk factors affecting the 103 pediatric renal allograft sur-syndrome (66.7% vs 33.3%) and azotemia (30.4% vs 0%), activity
vival in cyclosporine era. P.K. Kim, J.H. Kim, J.I. Moon*, M.S. Kim*,index (AI, 7.14 vs 4.33) and relapse rate (2.9% vs 42.9%). 2) 49 remis-
S.I. Kim*, Kiil Park*, Departments of Pediatrics and *Surgery, Collegesion group and 41 non-remission group were compared. The sex (male),
of Medicine, The Institute of Kidney Disease, Yonsei University, Seoul,initial azotemia, duration of nephritis and CI were significant factors
Korea. Purpose: Renal transplantation in children is now a well estab-for induction of remission in univariate analysis. The CI (OR, 16.4)
lished mode of optimal therapy for children with end-stage renal dis-and sex (OR, 12.7) were significant factors in multivariate analysis. 3)
ease. The object of this study was to find the risk factors which mightIn 69 CY group, 35 remission group and 34 non-remission group were
influence the pediatric renal allograft survival in a single center. Meth-compared. The initial azotemia and CI were significant factors in uni-
ods: 106 out of 1,624 kidney transplantation of our institution werevariate analysis, and CI (OR, 10.8) was lone significant factor in multi-
performed in children. Among them 3 cases were excluded (azathio-variate analysis. 4) In 21 PO group, 14 remission group and 7 non-
prine treated 3 cases). 103 pediatric renal transplants out of 1,494remission group were compared. The duration of nephritis and CI
kidney transplantations treated with cyclosporine and low dose predni-were significant factors in univariate analysis. In conclusion, the sex
sone were selected for this study. 70 living related and 33 unrelatedand CI were prognostic factors in DPLN, and treatment with oral
donations were the major source of kidney for allograft. Results: Theprednisolone combined with or without cytotoxic drug could induce
mean age of the recipient was 14.5 years ranging from ages 2.1 toremission in DPLN patients who have low AI and CI, short duration
19.9. Major causes of ESRD were FSGS, reflux nephropathy and IgAof nephritis, and normal renal function without nephrotic syndrome.
nephropathy. During a mean follow-up of 49 months, there were 21
cases of graft losses and 3 recipient deaths. The major causes of graft
loss were acute and/or chronic rejection, poor compliance and patientsChanges of plasma and urine measured by IL-8 and TNF-a in children
with minimal change nephrotic syndrome. C.W. Ko, J.H. Koo, Depart- death. The 1-, 3- and 5-year graft survival were 93.7%, 86.1% and
73.8% respectively and 1-, 3- and 5-year patient survival were 96.9%,ment of Pediatrics, Kyungpook National University Hospital, S. Korea.
Minimal Change Nephrotic Syndrome (MCNS) is one of the major 96.9%, 94.7% respectively. No significant difference had been discov-
ered from the graft and patient survival rate of adult recipient. Theprimary nephrotic syndromes in children. T-cell dysfunction has been
thought to be one of various hypotheses in the pathogenesis of MCNS. significant risk factors for the outcome were the ABO compatibility
(p 5 0.0001) and development of more than 1 episode and acuteHowever, the exact pathogenesis of MCNS has not been proven in
spite of many findings which support T-cell dysfunction involved in rejection within 6 month (p 5 0.01) and 1 year (p 5 0.0016). Graft
Abstracts 1611
survival rate decreased with increasing number of rejection episode in group I was older than group II (52 6 9 years old vs. 41 6 10, p ,
0.001). Other demographic characteristics between two groups werewithin 6 month (p 5 0.02) and 1 year (p 5 0.005). Other factors such
as recipients age, original renal disease, type and duration of dialysis similar. There were no significant differences in pre-transplantation
dialysis methods, duration, primary disease, and total ischemic timebefore transplantation, combined nephrectomy did not influence the
outcome of graft. Conclusion: Vigorous attempts should be made to between two groups. Average number of HLA, A, B, and DR mismatch
in the group II was 5.1. The frequency of graft functional loss in theperform renal transplantation in the early stage of ESRD. Early diagno-
sis and proper management of reflux nephropathy should be empha- first 3 years after transplantation was 16 cases (25%) in the group I
and 7 cases (29%) in the group II (p 5 ns). The causes of graftsized. Outcome of pre-emptive renal transplantation is also promising.
For the successful outcome of pediatric renal transplantation, absolute functional loss were rejection group I: 12 cases (75%) vs. group II: 5
cases (71%) and the patients death with functioning graft group I: 4ABO matching and development and application of more effective
immunosuppressive agents such as mycophenolate of FK-506 to com- cases (25%) vs. group II: 2 cases (29%). The one-year and three-year
graft survival rates were not significantly different between two groupsbat the acute and/or chronic rejection is required.
(88.9% and 73% vs. 78% and 67%, respectively). The three year graft
survival rate for wife-to-husband grafts (16 cases) was 60%, which was
75% as for husband-to-wife grafts (8 cases) (p 5 ns). Conclusions:Clinical impact on slow recovery of renal function in renal transplanta-
tion. J.H. Park, Y.S. Kim, S.Y. Kim, E.J. Choi, Y.S. Chang, Y.B. Koh, Spouses are an important source of living-donor kidneys grafts because,
despite poor HLA matching, the graft-survival rate is similar to thatB.K. Bang, Department of Medicine, and Department of Surgery, Col-
lege of Medicine, The Catholic University of Korea, Seoul, Korea. Clini- of parental-donor kidney.
cal rejection is usually defined as a rise in serum creatinine by $25%
from baseline in the absence of another cause, but we often meet some
difficult cases to diagnose accurately. And in case of “borderline” Clinical outcome of kidney retransplantation. J.K. Kim, C.S. Kim, D.H.
Yoon, Y.K. Park, Y.H. Shin, B.K. Gam, I.D. Jang, M.S. Kim, S.R. Lee,pathology, the renal allograft biopsy is inappropriate for evaluation
of clinical status. So we arbitrarily defined the obscure cases which Department of Internal Medicine, Bong Saeng Hospital, Pusan, Korea.
Renal transplantation is the optimal treatment for end stage renalshowed delayed renal recovery without needs of dialysis or higher
serum creatinine level than 1.4 mg/dl as “high creatinine,” and per- disease and it has been improved through the development of operative
methods and immunosuppressants. However some patients must re-formed routine early allograft biopsies at post-transplant 14 days in
145 recipients between April 1993 and January 1997 to evaluated the ceive dialysis or undergo retransplantation after a loss of the primary
graft due to rejection or other causes. Recently the frequency of retrans-difference of pathological findings and changes of renal function. The
histological diagnosis were normal (N 5 34, 23.4%), borderline (N 5 plantation has begun to increase gradually. Some articles have reported
that retransplantation results do not significantly differ in comparison69, 47.6%), acute rejection (N 5 15, 10.3%), acute tubular necrosis
(N 5 3, 2.1%), cyclosporin A (CsA) toxicity (N 5 4, 2.8%), glomerulo- with initial transplantation results when living related donor kidneys
are used. Our study focused on first transplantation and retransplanta-nephritis (N 5 6, 4.1%), and others (N 5 15, 10.3%). The clinical
diagnosis were normal (N 5 79, 54.5%), acute rejection (N 5 29, 20%), tion outcomes for 12 patients. The sex distribution of retransplanted
patients was 11 male and 1 female. The mean age (yrs) for recipients“high creatinine” (N 5 31, 21.4%), CsA toxicity (N 5 4, 2.8%), delayed
graft function (N 5 2, 1.4%). In cases of borderline pathology, 36 was 32.3 at the first transplantation and 39.1 at the retransplantation.
The underlying causes of end stage renal disease were presumed tocases (52.2%) were clinically normal, 20 cases (29%) were clinically
“high creatinine,” and 12 cases (17.4%) were clinically acute rejection. be chronic glomerulonephritis in all retransplantation patients; the
mean duration of graft survival (mo) for first transplantation was 77.92.The 12 cases of clinically rejection with borderline pathology were
had anti-rejection therapy with methyl prednisolone and showed no The causes of previous graft failure were arrayed as follows: 10 due
to chronic rejection, 1 due to recurrent glomerulonephritis, 1 resulteddifferences in serum creatinine levels from clinically normal cases dur-
ing 24 months follow-up periods. The 20 cases of clinically “high creati- from a graft rupture due to a motorcar accident. The interval (mo)
between graft failure and retransplantation averaged 6.7 and 9 out ofnine” with borderline pathology showed more elevated serum creati-
nine levels during 24 months after transplantation compared with 12 patients underwent regrafting within 1 year of their previous graft
loss. Recipient-donor relationships in first transplantations were asclinically normal cases. And the 9 cases who had anti-rejection treat-
ment (methyl prednisolone) showed the disappearance of the differ- follows: 9 were living related and 3 were living non-related. Recipient-
donor relationships in second transplantations were as follows: 4 wereence of serum creatinine levels compared with clinically normal cases
after 12 months. But the 11 cases who had no anti-rejection treatment living related and 8 were living non-related. Acute rejection within 1
month of transplantation occurred in 4 primary transplantation patientsshowed decreased renal function compared with clinically normal cases
during whole 24 month follow-up periods. In conclusion, the case of and 2 retransplantation patients. The incidence of acute rejection
within 1 month was as follows: 16.7% of 445 first renal transplantationborderline pathology with clinically “high creatinine” at the time of
routine biopsy (post-transplant 14 days) had worse renal function dur- patients, 16.3% of 12 second transplantation patients. The 1 year and
2 year graft survival rate was 100% and the mean survival duration (mo)ing 24 months follow up periods compared with clinically normal or
rejection cases with borderline pathology and anti-rejection treatment was 33 for retransplantation. In conclusion, among the 445 patients who
had undergone kidney transplantation, 12 patients also underwentwill be helpful in preserving renal function and preventing graft loss.
retransplantation. The percentage of retransplantation was 2.7%.
There were no significant differences between retransplantation and
Survival rates of kidney transplants from spousal and parental donors. primary transplantation recipients in age, relation with donor, or inci-
C.D. Kim, Y.J. Cho, S.H. Park, J.C. Kim, M.Y. Back, S.J. Kim, J.H. Kim, dence of early rejection within 1 month. The previous graft was not
Y.L. Kim, D.K. Cho, Division of Nephrology, Kyungpook University removed in the 11 retransplantation patients except in the case of the
Hospital, Taegu, Korea. Although most transplants from spousal do- rupture of the previous graft due to a motorcar accident. The 2 year
nors are mismatched for HLA antigens, the transplantations performed second graft survival rate was 100%; it was not lower than that (90%)
between spouses carry an emotional aspect to the situation which for the 445 first transplantation patients.
strengthens the relations between the couple and have similar age
between donors and recipients. Parental-donor grafts with one HLA-
haplotype mismatch have benefit in the aspects of HLA matched when Hemodynamic changes in kidney transplant operation using thoracic
electrical bioimpedance. J.H. Kim, J.C. Kim, S.H. Park, C.D. Kim,compare with spousal kidney transplantation. However, parental-
donor age is generally older than spousal donor. The aim of this study S.J. Kim, M.Y. Baek, Y.L. Kim, D.K. Cho, Division of Nephrology,
Kyungpook University Hospital, Taegu, Korea. During the intraopera-was to compare the results of parental donor kidney transplantation
with interspouse kidney transplantation. Materials and methods: A tive period of kidney transplantation, severe hemodynamic changes
can be anticipated due to general anesthesia and fluid shifting resultingtotal of 65 parental (Group I) and 24 spousal (Group II) donor trans-
plants from July 1981 to October 1997 were retrospectively reviewed. from fluid overload and early diuresis. Monitoring of cardiac function
and intravascular volume status in these patients without invasive cath-Results: The mean age of recipients in group I was younger than group
II (25 6 9 years old vs. 42 6 9, p , 0.001). The mean age of donor eterization of vessels or intravascular injection of potentially dangerous
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indicator is desirable. The present study entails real-time, beat-to- tients. The number of antihypertensives, blood pressure, and sCr at 1
year were 1.48 6 1.17, 125.3 6 12.7/82.0 6 8.6 mmHg, and 1.46 6 0.44beat hemodynamic changes in the intraoperative period of kidney
transplantation using thoracic electrical bioimpedance (TEB) method. mg/dl, respectively. The number of antihypertensives, blood pressure,
and sCr at 5 year were 1.78 6 1.08, 126.4 6 13.8/81.3 6 9.6 mmHg,Twenty patients (10 males) in whom complete data were obtained
from August 1995 to March 1998 have been included in this study. and 1.59 6 0.43 mg/dl, respectively. The number of antihypertensives,
sCr, and degree of proteinuria were increased significantly (p , 0.05)In these patients, 8 electrodes were applied to the thorax and neck
and connected to a transthoracic electrical bioimpedance computer 5 years after transplantation. Among patients whose sCr at 1 year and
5 years after transplantation were 1.4 mg/dl or less, the number of(NCCOM3-R7, BoMEDt, U.S.A.) in the operating room. Mean arte-
rial pressure (MAP) was measured by automated oscillotonometry. antihypertensives was decreased in 1 patient, increased in 7 patients,
and unchanged in 17 patients.Heart rate (HR), systemic resistance index (SVRI), cardiac index (CI),
stroke index (SI), end-diastolic index (EDI), ejection fraction (EF)
and thoracic fluid conductivity (TFC) were measured. The mean age
of the patients were 37.9 6 10.7 years (19–57). The causes of ESRD Change of plasma total homocysteine in renal transplant recipients
immediately after renal transplantation. B. Kim, Y.H. Lee, W.H. Kang,were CGN 18 patients and diabetic nephropathy 2. Therapeutic modal-
ity before kidney transplantation were hemodialysis 12 patients, perito- B.H. Lee, W. Huh, D.J. Kim, and H.Y. Oh, Department of Medicine,
College of Medicine, Sung Kyun Kwan University, Samsung Medicalneal dialysis 4, conservative therapy 4. The volume of fluid infused
during intraoperative period were 1781 6 2299 (3500–11500). The Center, Seoul, Korea. Plasma total homocysteine (tHcy) level in renal
transplant recipients (RTR) with diverse renal function is lower thanvolume of urine drained during intraoperative period were 583 6 288
ml (100–1430). Clinical characteristics at each time point are summa- that in CRF but higher than normal controls. We reported that plasma
tHcy level in RTR with normal renal function had no difference withrized in the table below.
that in normal controls. (abstract No. T274, 30th ASN, 1997) Impaired
tubular homocysteine metabolism is favored as mechanism of hyperho-Clinical characteristics over time: median (range)
mocysteinemia in CRF rather than decline in urinary tHcy excretion
Pre- 30 min after 60 min after or enzyme dysfunction. The mechanism of normalization of plasma
declamping Declamping declamping declamping tHcy level in RTR can be inferred from investigating pattern of longitu-
Post of internal of internal of internal of internal
dinal change of plasma tHcy level after renal transplantation. Wen520 Initial induction iliac artery iliac artery iliac artery iliac artery
measured plasma tHcy level in RTR on preoperative period (D0), 1st
*MAP mm Hg 111618 113614 109616 106612 106611 109615 (D1), 3rd (D3), 7th (D7), and 21th postoperative day (D21). Total
HR beats/min 80.3 76.8 70.3 74.7 75.9 75.5 number of RTR was 13 (M:9) and median age 39 (21–63). They received
(53–32) (54–120) (53–120)1,2 (57–118)1,2 (58–123)3,4 (57–126)3,4 allografts from 9 cadaveric and 4 living-related donors. Plasma tHcy
SVRI 3957 4223 4169 3737 2901 3710
level (mean 6 SD, nmol/mL) on D0 was 18.21 6 6.01 and decreaseddyn.sec/cm5m2 (1860–7870) (1853–8867) (1850–8860) (1190–6620) (1792–6320)2 (2227–6200)2
to 9.62 6 4.87 (D1), 9.83 6 2.17 (D3), 7.75 6 1.78 (D7), and 8.44 6CI l/min/m2 2.2 2.0 2.0 2.0 2.2 2.2
2.02 (D21) (p , 0.05). Serum creatinine level (mean 6 SD, mg/dL)(1.2–4.6) (0.9–4.2) (0.9–3.9) (1.1–4.5) (1–4.7) (0.8–3.6)
SI ml/m2 29.3 26.3 29.5 28.7 30.6 29.1 was 11.94 6 3.55 (D0), 6.39 6 2.88 (D1), 3.25 6 1.72 (D3), 1.37 6
(17.0–40.3) (13.7–48.0) (15.6–45.0) (2.1–54.0) (16.0–51.0) (14.0–40.0) 0.48 (D7), and 1.27 6 0.43 (D21). Plasma tHcy level decreased to
EDI ml/m2 60.2 54.9 56.8 55.7 53.7 52.5 normal level immediately after renal transplantation. It is reasonable
(37.5–77.3) (35.0–78.3) (34.7–88.8) (37.0–91.0) (33.0–107.0) (32.0–64.0)1,2,3,4,5 to assume that increment of urinary tHcy excretion rather than recov-
EF % 48.3 52.4 53.7 56.3 57.3 56.8 ery of tubular function of allograft may cause decline of plasma tHcy
(36.0–82.0) (30.3–71.5) (33.8–69.3) (34.0–79.0) (17.0–83.0)1,2,3,4 (40.0–81.0)5
level immediately after transplantation.TFC mOhm21 38.4 39.3 40.3 43.5 45.4 46.4
(22.7–59.3) (22.3–58.8)1 (23.6–62.0)1,2 (33.3–3.3)1,2,3 (34.0–64.0)1,2,3,4 (31.0–66.0)1,2,3,4,5
p , 0.05, 1 vs Initial; 2 vs Post induction; 3 vs Predeclamping of internal iliac artery; 4 vs Declampling Interferon (INF)-a is not effective in hemodialysis (HD) patients with
of internal iliac artery; 5 vs 30 mins after declamping of internal iliac artery. chronic hepatitis B. J.M. Kong, J.S. Jung, B.K. Chun, Maryknoll Hospi-
* Mean 6 sd
tal, Pusan, Korea. Hepatitis B virus (HBV) infection in kidney trans-
plants is associated with increased morbidity and mortality due to theConclusion: The cause of incremental trend of TFC may be fluid shifting
progression of liver disease. Because INF, known to be efficaciousinto interstitial space esp. lung. This continuous, noninvasive monitor-
in chronic HBV infection, may induce immunological graft loss ining of hemodynamic changes by TEB method may be helpful in reduc-
transplant recipients, it seems to be more appropriate to give INFing the complications such as, pulmonary edema resulting from fluid
prior to transplantation. However, studies on it’s efficacy in uremicshifting during the intraoperative period of kidney transplantation.
patients are rare. To evaluate the efficacy of INF in ESRD patients
with chronic HBV infection, 6 HD patients with positive HBsAg and
Changes in the number of antihypertensive drugs in renal transplant chronic active hepatitis shown in liver biopsy were treated with INF-
recipients. K.W. Kahng, S.M. Kim, C.H. Park, C.M. Kang, H.C. Park, a2b, 6 MU 3 times a week for 6 months. HBeAg was positive in 4
J.Y. Kwak#, Department of Internal Medicine and #Surgery, College patients and anti-HBe positive in the other 2 at the initiation of INF
of Medicine, Hanyang University, Seoul, Korea. Hypertension persists therapy. INF dose was reduced to 3–4.5 MU in 3 patients, due to
or newly develops in many patients even after successful renal trans- leukopenia in 2 and flu-like symptoms in 1. There was no seroconver-
plantation. We studied post-transplantation hypertension indirectly by sion in either HBsAg or HBeAg during treatment. DNA polymerase
evaluating the types of antihypertensive drugs excluding diuretics in activity decreased in 4 cases but increased in 2. Liver biopsy was
renal transplant recipients who received grafts from living donors and repeated in 3 patients after the completion of therapy. Histopathology
took immunosuppressive therapy, all of whom had cyclosporine in activity index (Knodell, Hepatology 1981) of these patients showed
their regimen. For a study done on comparison of pretransplantation no changes in 2 and aggravated in 1, compared with those before INF
and 1 year after transplantation study, we evaluated 119 patients (80 treatment. Conclusion: INFa is not effective in Korean HD patients
males, 39 females) who underwent renal transplantation at Hanyang with chronic HBV infection. An alternative therapeutic approach
University Hospital between 1993 and 1996. For a study done on should be considered.
comparison of 1 year after and 5 years after transplantation, we evalu-
ated 81 patients (51 males, 30 females) who underwent renal trans-
plantation at Hanyang University Hospital between Jan. 1990 and Mar. Usefulness of lamivudine in high dose steroid therapy of nephrotic
syndrome associated with hepatitis B viral infection. S.K. Shin, H.J.1993. There was significant (p , 0.05) decrease in the numbers of
antihypertensives 1 year after transplantation (pretransplantation 1.85 Noh, S.W. Kang, K.H. Choi, D.S. Han, and H.Y. Lee, Department of
Internal Medicine, College of Medicine, Institute of Kidney Disease,6 101, 1 year 1.63 6 1.01). Blood pressure at 1 year after transplantation
was 122.1 6 14.1/79.4 6 10.5 mmHg. Among patients whose sCr at 1 Yonsei University, Seoul, Korea. Steroid therapy could be limited when
a patient has a nephrotic syndrome associated with hepatitis B viralyear were 1.4 mg/dl or less, the number of antihypertensive was de-
creased in 22 patients, increased in 13 patients, unchanged in 24 pa- infection, because steroid may aggravate hepatitis with the acute viral
Abstracts 1613
replication. Lamivudine is a novel 29,39-dideoxy cytosine analogue that HD patients compared with PD patients. Between the patients with
positive HGV RNA and those with negative HGV RNA, there werehas potent inhibitory effects of HBV replication in vitro and in vivo.
But there is little report for the usefulness of lamivudine in high dose no difference in age, sex, duration of dialysis and transfusion history.
Conclusions: The incidence of HBV infection in PD and HD patientssteroid therapy of B-viral associated nephrotic syndrome. We per-
formed a prospective study to assess its usefulness in B-viral associated was 3.8% and 6.4%, respectively, which was comparable. These data
suggest that isolated HGV infection in dialysis patients may not inducenephrotic syndrome. Eight patients (M:F 5 1:0.14, mean age 26.8 years,
MCNS 1, MPGN 4, MGN 3 patients) suspected to have the acute viral hepatitis, although clinical impact of coinfection with HCV remains
to be determined.replication with steroid therapy (duration 1.8 6 0.8 wk, dose 40.0 6
18.7 mg/day) were selected to receive lamivudine orally in a dose of
150 mg daily. The drug was scheduled to give for 4 months. The patients
were closely monitored clinically, biochemically, and serologically after Response of medical treatment for secondary hyperparathyroidism in
CAPD patients. B.S. Kim, S.K. Shin, R. Lee, J.H. Hwang, H.J. Noh,drug treatment. The rate of negative sero-conversion of HBV DNA
were 62.5% (5/8 pts) at 2 months, and 100% (8/8 pts) at 4 months S.W. Kang, K.H. Choi, D.S. Han, and H.Y. Lee, Department of Internal
Medicine, College of Medicine, Institute of Kidney Disease, Yonseiafter treatment. There were significant decreases in level of mean of
serum HBV DNA values (752.4 6 639.1, 25.8 6 35.2, and 4.2 6 9.5 University, Seoul, Korea. Advances of renal replacement therapy in
ESRD patients lead to improved long term patient survival, but compli-pg/ml, p , 0.05), proteinuria (12.4 6 7.6, 4.7 6 3.0, and 3.0 6 2.1 g/d,
p , 0.05), AST (58.0 6 22.4, 24.8 6 10.0, and 23.8 6 8.5 IU/L, p , cation rate was increased. There have been many reports on the patho-
genesis and treatment of secondary hyperparathyroidism in ESRD0.05), and ALT (91.0 6 61.6, 32.8 6 19.5, and 26.0 6 11.9 IU/L, p ,
0.05) among the baseline 2, and 4 months after treatment. But serum patients, but only a few reports on clinical characteristics and response
to medical treatment were available. We, therefore, performed a cross-protein, albumin, and cholesterol were not different among those groups.
No serious adverse events were observed. In conclusion, a 4-months sectional study with 239 clinically stable CAPD patients (mean age
47.9 6 13.2 years, M:F ratio 1.22:1, mean CAPD duration 38.7 6course of lamivudine in high dose steroid therapy of B-viral nephrotic
syndrome might be safe, effective in suppression of HBV DNA and 32.1 months) about the incidence, clinical characteristics and calcitriol
response of secondary hyperparathyroidism. The clinical characteris-proteinuria, and stabilization of liver enzymes.
tics and i-PTH level were evaluated. The patients with secondary hyper-
parathyroidism had PTH suppression therapy with calcitriol to com-
pare the clinical characteristics and the biochemical parameters. 84Treatment of chronic hepatitis B with lamivudine in renal transplant
recipients. Y.O. Jung, Y.S. Lee, W.S. Yang, J.S. Park, S. Park, Depart- cases (35.1%) with secondary hyperparathyroidism (i-PTH . 200 pg/
mL) showed longer mean CAPD duration (54.2 6 12.0 vs 28.3 6 19.8ment of Internal Medicine, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul, Korea. Lamivudine is a potent inhibitor of months, p , 0.05) and higher alkaline phosphatase (ALP) (171.9 6
211.3 vs 64.4 6 26.6 IU/L, p , 0.05) than those with i-PTH under 200HBV replication. Little has been reported about the efficacy and safety
of it in the treatment of chronic hepatitis B in the setting of renal pg/mL, but age, M:F ratio, calcium (Ca), phosphorus (P), hemoglobin
(Hgb), and peritoneal transport characteristics did not show any differ-transplantation. Two patients were treated for chronic hepatitis B with
lamivudine and subsequently underwent renal transplantation. Four ence. The compliance to calcitriol therapy in secondary hyperparathy-
roidism was 66.7% (56/84 cases). Responder (decline of i-PTH moreother patients were treated with lamivudine for reactivation of hepatitis
B after renal transplantation. All were males and their age ranged 19 than 30% or volume reduction of most prominent parathyroid gland
by ultrasonography) to calcitriol of 0.25 ug/day (group I), 0.50 ug/dayto 44. Chronic hepatitis B was proven histologically in all the patients.
The doses of lamivudine was 100 to 150 mg/day. Hepatic enzyme and (group II) and 0.75 ug/day (group III) were 16 cases (28.6%), 27 cases
(48.2%), 7 cases (12.5%), respectively. Poor responder ($1 ug/day ofviral markers were monitored. Lamivudine was well tolerated for a
median duration of 8 months (range; 4–14 months) without significant calcitriol) or nonresponder (group IV) were 6 cases (10.7%), three of
them had total parathyroidectomy. Differences of mean CAPD durationside effects. Viral replication was suppressed as evidenced by negative
conversion of serum HBV DNA in all the patients after median 6 (32.4 6 13.2, 38.9 6 12.0, 42.5 6 9.7, 68.9 6 12.1 months, p , 0.05),
pretreatment i-PTH level (258.6 6 154.2, 421.2 6 247.3, 521.3 6 453.2,weeks (range; 3–56 weeks) of therapy. Hepatic enzyme was also nor-
malized after median 11 weeks (range; 2–18 weeks) of therapy. Modifi- 1,011.5 6 366.3 pg/mL, p , 0.05), pretreatment largest parathyroid
volume (0.25 6 0.13, 0.53 6 0.25, 0.67 6 0.44, 1.25 6 1.11 cm3, p ,cation of doses of immunosuppressant regimen was not required in
using lamivudine in all patients. Our patient experienced acute rejec- 0.05), and ALP (153.2 6 112.3, 255.3 6 125.9, 305.5 6 223.3, 371.5 6
225.9 IU/L, p , 0.05) were statistically significant among the fourtion and responded to solumedrol pulse therapy with normalization
of graft function. Normal graft function was maintained in other patients groups, and Ca (9.5 6 2.5, 9.8 6 3.6, 10.5 6 5.6, 11.6 6 2.4 mg/dL,
p . 0.05) showed a increasing trend. However, there were no significantwhile they were treated with lamivudine. Lamivudine was a safe and
effective therapy for activated hepatitis B in renal transplant recipients. differences in age, M:F ratio, P, total CO2, albumin, and Hgb. There
was a significant positive correlation between i-PTH levels and the
largest parathyroid volumes in the patients with secondary hyperpara-
The incidence and clinical impact of hepatitis G virus infection in thyroidism. In conclusion, i-PTH level was positively correlated with
dialysis patients. B.S. Kim, J.S. Chung, J.H. Park, Y.O. Kim, Y.S. Shin, CAPD duration and calcitriol response is poorer in the cases with
C.W. Park, Y.S. Kim, B.K. Bang, Dept. of Internal Medicine, The larger parathyroid volume.
Catholic University of Korea, Seoul, Korea. Purpose: The aim of this
study was to evaluate the incidence and clinical impact of hepatitis G
virus infection in dialysis patients. Methods: HGV RNA, anti-HCV Prevalence and correlating factors of secondary hyperparathyroidism
in dialyzing end stage renal disease (ESRD) patients. H.C. Song, E.J.Ab and HBsAg were checked simultaneously in 78 HD and 79 PD
HD patients. Liver function, transfusion history and duration of dialysis Choi, S.H. Kim, J.S. Chun, J.H. Park, S.Y. Shin, Y.O. Kim, S.Y. Kim,
Y.S. Chang, B.K. Bang, Department of Internal Medicine, Catholicin those patients were reviewed. Results: In HD patients, the incidence
of HGV RNA, HBsAg and anti-HCV Ab was 6.4% (5/78), 9% (7/78) University, Seoul, Korea. Renal osteodystrophy has been recognized
as one of the complications in long-term dialyzing patients. Bone histo-and 20.5% (16/78), respectively. In 79 PD patients, the incidence of
HGV RNA, HBsAg and anti-HCV Ab was 3.8% (3/789), 6.4% (5/79) morphology is the definite method for diagnosis but plasma intact PTH
level has predictive value for diagnosis of renal osteodystrophy. Toand 7.8% (6/79), respectively. The incidence of anti-HCV Ab was
significantly higher in HD patients compared with PD patients (p , evaluate the prevalence and correlating factors of secondary hyper-
parathyroidism in ESRD patients, we analyzed the intact PTH level0.05). All HGV RNA-positive PD patients (n 5 3) showed normal
liver function, while one was coinfected with hepatitis B virus. In 7 HD (normal 12–72 pg/ml) and clinical parameters in 308 hemodialysis and
65 CAPD patients. The causes of ESRD patients were diabetic ne-patients with positive HGV RNA, one was coinfected with hepatitis B
virus and two were coinfected with hepatitis C virus. Only two patients phropathy (29.1%), chronic glomerulonephritis (28.8%), hypertensive
nephropathy (13.2%). In hemodialysis and CAPD patients, the meanwho were coinfected with HGV and HCV liver function was abnormal.
Between HD and PD patients, there were no difference in age, sex duration were 47.6 6 43.2 months, 31.2 6 28.8 months, the serum
phosphosus levels were 5.0 6 1.8 mg/dl, 4.4 6 1.3 mg/dl, the serumand duration of dialysis, while there was more transfusion history in
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albumin levels were 3.8 6 0.6 gm/dl, 3.2 6 0.6 gm/dl, respectively, and Result: The mean age of study population was 49.7 6 12.5 years, and
the mean follow up period was 24.1 6 14.4 months. 83 (49.1%) patientsall the differences were significant (P , 0.05), but the intact PTH levels
were 174 6 266 pg/ml, 142 6 210 pg/dl, respectively, and the difference was alive on CAPD, 28 (16.6%) died, 24 (14.2%) were switched to
hemodialysis, 17 (10.1%) to transplantation, and 17 (10.1%) werewere not significant. The incidences of hypercalcemia (.10.5 mg/dl)
in hemodialysis and CAPD patients were 3.6%, 3.5%, the incidences dropped out. Mean survival time was 51.8 6 2.4 months, and 1, 3, 5
year survival rate was 96.7%, 74.3%, 58.1% respectively. As a resultof hypocalcemia (,8.5 mg/dl) were 28.4%, 37.6% respectively and
the differences were not significant. The intact PTH levels, the age, of multivariate analysis, independent risk factors were DM (p 5 0.0260,
RR 5 2.4), liver disease (p 5 0.0044, RR 5 1.9), and old age (p 5durations of hemodilaysis, serum calcium levels, and serum albumin
levels had a significant correlation independently. The intact PTH 0.0005, RR 5 1.1). But nutritional parameters such as albumin and
creatinine, KT/V reflecting adequacy of dialysis, and cardiovascularlevels between diabetic and nondiabetic patients were 82 6 139 pg/
ml, 229 6 320 pg/dl (P , 0.01) in hemodilaysis patients and 87 6 75 disease were insignificant. Major causes of death were treatment aban-
donment, cerebrovascular accident accounting for 21.4% (6 patients)pg/ml, 202 6 286 pg/ml in CAPD patients (P , 0.05), and these differ-
ences were significant. We conclude that the intact PTH levels were respectively, unknown cause accounting for 21.7% (5 patients) and
cardiac disease, peritonitis accounting for 14.3% (4 patients) respec-significantly correlated with the age, the durations of hemodilaysis,
the serum calcium levels, and the serum albumin. There are no differ- tively. Conclusion: The death rates was high in DM, old age patients,
and patients with liver disease, therefore more intensive care is neces-ences in intact PTH level between hemodialysis and CAPD patients,
but levels of intact PTH in diabetic group were lower than nondiabetes sary for these high risk groups. CVA and the treatment abandonment
reflecting socioeconomic aspects, account for higher proportion in thein hemodialysis and CAPD groups.
cause of death in CAPD compared to reports from foreign countries,
and cardiovascular disease including CVA was the most important
cause of death on the whole.Relationship between carpal tunnel syndrome in chronic hemodialysis
patients. Yang Wook Kim, Yeong Hoon Kim, Yang Joo Song*, and In
Sun Park*, Department of Internal Medicine, *Department of Physical
Medicine & Rehabilitation, Pusan Paik Hospital, School of Medicine, How many CAPD patients in Korea require 2.5 liter bags for adequate
dialysis? Y.L. Kim, J.C. Kim, S.H. Park, J.H. Kim, and D.K. Cho,Inje University, Pusan, Korea. Carpel tunnel syndrome (CTS) is a
compressive neuropathy which is developed in patients who have had Division of Nephrology, Kyungpook University Hospital, Taegu, Korea.
Purpose: DOQI guidelines recommended that the delivered PD dosechronic dialysis. Its cause is venous stasis, edema by A-V fistula or
arterial steal syndrome and recently the deposition of b2 microglobulin should be a total Kt/Vurea of at least 2.0 for CAPD patients. To
achieve the recommended guideline, the standard regime for four 2-Las amyloid-like substance. CTS is associated with symptoms of pain,
paresthesia and weakness in the distribution of the median nerve. We daily exchanges is not sufficient for some patients. However, the option
of a two-and-a-half liter bag (2.5 L) and a simple automated overnightstudied the frequency, relationship in site of A-V fistula and character-
istics of nerve conduction test of CTS in chronic hemodialysis patients. exchange device for a fifth exchange are not available in Korea. There-
fore, the CAPD patients who require 2.5 L exchanges for adequateSubjects and method: Our 30 patients with end stage renal disease,
who have hemodialysis divided to peripheral neuropathy, CTS and dialysis were evaluated. Methods: Of the 57 CAPD patients studied,
baseline urea kinetic data from a 24-hour dialysis collection was ob-both by the clinical characteristics and nerve conduction test (NCT).
Result: 1) Of total 30 patients, there were 2 carpal tunnel syndrome, tained and analyzed using the computerized urea kinetic model of
peritoneal urea transport (ADEQUEST, vers 1.4, Baxter and PACK-7 peripheral neuropathy and 16 both. 2) There are 2 cases diagnosed
at CTS with clinical symptoms and 25 cases were diagnosed as CTS PD, vers 1.01, Fresenius). For the patients who had a delivered Kt/
Vurea value less than 2.0 with four 2-L daily exchanges, the potentialwithout symptoms, 1 case with symptoms was not diagnosed by NCT
and there was no relationship between CTS and clinical symptoms (p . Kt/Vurea with four 2.5 L daily exchanges was calculated with the
PC program. Results: Upon logistic regression analysis, Kt/Vurea was0.05). 3) Six of the 8 cases with persistent hand edema and 21 cases
without edema were diagnosed as CTS and there was no relationship independent factor affecting serum albumin and NPCR. 1) In thirty-
two (56%) of the fifty-seven patients, the Kt/Vurea with four 2-L dailybetween development and edema (p . 0.05). 4) There were 9 cases
in one side involvement and 9 cases in two sides. 5) In 60 hands of exchanges was less than 2.0. 2) The median body surface area (BSA)
in these 57 patients was 1.60 m2 (75th percentile 1.76 m2). In 24 (83%)the 30 patients, 13 cases of 33 fistula-side hands and 11 cases of 27
contralateral hands were diagnosed as CTS. There was no relationship of the large BSA patients (n 5 29, BSA $ 1.6) and 8 (29%) of the
small BSA patients (n 5 28, BSA , 1.6), the Kt/Vurea with four 2-Lbetween A-V fistula and CTS (p . 0.05). Conclusion: The incidence
of carpal tunnel syndrome was 58.3% in the end stage renal disease daily exchanges was less than 2.0. 3) In eighteen patients among the
patients (n 5 32) who the Kt/Vurea with four 2-L daily exchanges waspatients who have had hemodialysis and there was no relationship
between A-V fistula and development of carpal tunnel syndrome. And less than 2.0, the calculated Kt/Vurea with four 2.5 L daily exchanges
was more than 2.0. Conclusions: More than thirty percent (18 of thethe subclinical CTS is more frequent than clinical CTS.
57 patients) of CAPD patients in our center need four 2.5 L daily
exchanges for acceptable adequacy target.
Prognostic factors of survival in adult continuous ambulatory perito-
neal dialysis patients. J.S. Yang, M.D., Curie Ahn, M.D., S.G. Lee,
M.D., H.J. Chin, M.D., J.H. Kim, M.D., K.E. Lee, Y.S. Kim, M.D., Intermittent venovenous hemofiltration (IVVH) in the treatment of
refractory edema. H.C. Kim, S.H. Suk, K.J. Chang, and S.B. Park,J.S. Han, M.D., S.G. Kim, M.D., and J.S. Lee, M.D., Department of
Internal Medicine, College of Medicine, Seoul National University Department of Internal Medicine, Keimyung University, School of Medi-
cine, Taegu, Korea. Refractory edema in some patients with advanced(SNU), Seoul, Korea. Background: Cardiovascular disease has been
known to be the most important cause of death in CAPD, and prognos- heart failure or renal failure will not respond to diuretic therapy. In
this setting, the excess fluid can be removed by continuous hemofiltra-tic factors for survival have been reported to be age, diabetes, nutri-
tional parameters, comorbidities, parameter for dialysis adequacy. Be- tion either by continuous arteriovenous hemofiltration (CAVH) or
continuous venovenous hemofiltration (CVVH). Careful monitoringcause the characteristics of CAPD population and management status
were variable to the nations and centers, studies for the data in Korea is required to prevent life-threatening hypotension due to continued
production of large ultrafiltrate. To overcome these disadvantages ofare necessary for the purpose of effective CAPD. We analyzed the
prognostic factors for survival and the cause of death in CAPD patients CVVH, we attempted to perform venovenous hemofiltration for eight
hours in the daytime in dialysis unit and repeated intermittently at 1of Seoul National University Hospital. Method: This study included
169 patients who survived beyond two months after the beginning of or 2 days interval if further treatment is required. We called this
intermittent venovenous hemofiltration (IVVH). From October 1992CAPD as an initial treatment of ESRD from 1992 to 1997, in SNUH.
As prognostic factors for survival, demographic data, clinical data and through November 1997, 39 patients with refractory edema were
treated with IVVH to remove the excess fluid which is resistant tolaboratory data at the beginning of CAPD were analyzed retrospec-
tively. The survival rates were calculated by Kaplan-Meier method diuretic therapy. Underlying disorders which required IVVH were
renal insufficiency in 25 patients and nephrotic syndrome in 14 patients.and prognostic factors of survival by Cox proportional hazard model.
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The mean duration of treatment was 16.9 6 8.5 hours. Total UFR was time (uremic rats 7, control 9) and at 22:00 during night time (uremic
rats 7, control 7). The expression of FOS in VLPO was examined with26.3 6 1.5 L and mean UFR/hr was 1.6 6 3.2 L. 10 (25.6%) patients
received only one treatment session, 17 (43.6%) received 2 times, and immunohistochemical method. The number of day time general activity
in uremic rats was significantly higher than in control (458 6 185 vs6 (15.4%) received 3 times, and 4 (10.4%) received 4 times of IVVH
treatment. Only 2 (5%) of patients received 5 times of IVVH treatment. 222 6 41, p , 0.001), and the number of night time general activity
in uremic rats was lower than in control (949 6 430 vs 1618 6 261,Changes in blood chemistry and hemodynamics before and after IVVH
were not significantly different. Body weight and abdominal girth de- p , 0.001). During day time, the number of FOS immunoreactive cell
in uremic rats was lower than in control (18.4 6 5.3 vs 42.8 6 6.3, p ,creases significantly after IVVH (P , 0.001). Major complications
occurred during these trial. There were only two episodes (5.1%) of 0.001), but there was no difference between 2 groups at night time
(10.8 6 8.4 vs 12.5 6 5.1, p 5 0.62). There was strong negative correlationtransient hypotension, and each one episode (2.6%) of bleeding at
access site and arrhythmia. We conclude that IVVH is a simple, safe between the number of activity and the number of FOS immunoreactive
cell in control (r 5 20.93, p , 0.001), but there was no correlation inand an effective method in the treatment of refractory edema not
responding to diuretic therapy. uremic rats. This study shows that sleep disturbance in chronic uremic
rats might be related to decrease of expression of FOS in VLPO.
Blood volume (BV) change monitored by Crit-line IIR (In-Line Diag-
nostics, USA) during various sodium ramping in hemodialysis (HD). Depression and insomnia in chronic hemodialysis patients: risk factors
and effects on nutritional parameters. J.R. Koo, M.B. Kim, K.H. Kim,K.A. Ma, H.S. Kim, S.J. Kim, S.D. Kim, S.B. Jee, G.T. Shin, and D.H.
Kim, Department of Nephrology, School of Medicine, Ajou University, R.W. Chun, H.J. Kim, D.W. Chae, and J.W. Rho, Department of Ne-
phrology, College of Medicine, Hallym University, Chunchon, Korea.Suwon, Korea. Maintenance hemodialysis patients frequently experi-
ence HD related side-effects, such as hypotension, cramps, nausea, Depression and insomnia are commonly occurred in many medical
illness and usually associated with poor appetite. So we plan to evaluateand headache caused by excessive ultrafiltration and abrupt change
of osmolarity. Sodium ramping in HD is known to reduce ultrafiltration the effects of depression and insomnia on malnutrition in 62 chronic
hemodialysis (HD) patients and identify the risk factors of depressionrelated side-effects. We wanted to know whether we can individualize
various sodium ramping methods according to the effect of DBV nonin- and insomnia. Each patients were interviewed and completed the Beck
depression inventory (BDI), semiquantitative questionnaires aboutvasively. We studied 9 patients who frequently experienced hypoten-
sion and cramps during HD. All patients underwent 5 weeks of experi- sleep and restless leg syndrome (RLS). To exclude the possible con-
founding effects of illness and treatment symptoms, a cognitive subsetmental treatments. All patients were studies for 5 weeks, each week
being dialyzed with different sodium ramping protocols: protocol 1— of BDI (CDI) was used as a measure of depression. KT/V and nutri-
tional parameters such as serum albumin level, normalized proteindialysate sodium concentration of 140 mEq/L, protocol 2—dialysate
sodium same as the predialysis serum sodium, protocol 3—dialysate catabolic rate (nPCR), modified subjective global assessment (SGA),
body mass index (BMI) were also measured. 48 patients (77.4%) hadsodium concentration was 20 mEq/L greater than that of patient’s
serum for 1 hr, then 10 mEq/L greater than patient’s serum sodium moderate to severe degree of depression (BDI score . 16). Diabetic
patients had higher CDI score than non diabetic patient. CDI scorefor 2 hr and then same as patients serum sodium for the last 1 hr,
protocol 4—at the beginning of dialysis, dialysate sodium was ramped was well correlated with age (r 5 0.39, p , 0.005) and inversely corre-
lated with albumin level (r 5 20.37, p , 0.005), nPCR (r 5 2 0.30,to 20 mEq/L above patient’s serum sodium and then on a straight
linear fashion lowered to the predialysis serum sodium at the end of p , 0.05), SGA score (r 5 20.42, p , 0.01), BMI (r 5 20.28, p ,
0.05). Prevalence of sleep disturbance and RLS were 74.5% and 58.3%.dialysis, protocol 5—sodium was constantly ramped to 10 mEq/L above
serum sodium. Subjective symptoms were documented during the 5 Degree of sleep disturbance was well correlated with RLS score (r 5
0.46, p , 0.005), CDI score (r 5 0.28, p , 0.05), age (r 5 0.24, p ,treatment protocols by patient’s questionnaire after each HD. Kt/V
was measured once in a week at each protocol using Biostat 1000 0.05) and inversely correlated with albumin level (r 5 20.25, p ,
0.05), SGA score (r 5 0.35, p , 0.05). KT/V value, blood bicarbonate(Baxter, USA) & pre-post BUN measurements. Results are as follows:
There were 6 women & 3 men with a mean age 54.8 yr (range 45–66) & and intact PTH concentration, hematocrit, dialysis duration, erythro-
poietin usage were not correlated with CDI score, degree of sleep6 diabetics with mean length of dialysis 34.9 months (range 14–69).
There were fewer episodes of hypotension (p value , 0.0001) and disturbance and RLS score. In our study, old age and diabetes were
important risk factors for depression. RLS was one of major causes ofimmediate post HD cramps (p value 5 0.018) in the protocol 3, 4, 5
compared to protocol 1, 2. The lowest mean blood pressure during sleep disturbance. It was also concluded that depression and insomnia
could be a independent risk factor of malnutrition in chronic HDHD was higher in protocol 3, 4, 5 compared to protocol 1, 2. There
was no significant difference in the DBV among the 5 groups. Patients patients irrespective of KT/V.
on protocol 3, 4, 5 experienced more thirst (p value , 0.05) but didn’t
gain more weight. There was no difference in Kt/V. In summary,
The role of dialysis adequacy in the control of blood pressure in chronicsodium ramping in HD may reduce ultrafiltration related side effects.
hemodialysis patients. J.R. Koo, M.B. Kim, K.H. Kim, R.W. Chun, H.J.However, this benefit could not be explained on the basis of DBV
Kim, D.W. Chae, and J.W. Rho, Department of Nephrology, College ofmeasured by the Crit-line IIR.
Medicine, Hallym University, Chunchon, Korea. A hemodialysis (HD)
center in Tassin, France performed long, slow hemodialysis (8 hours,
3 times per week) which was associated with the maintenance of normo-The relationship between sleep disturbance and the expression of c-
fos protein in hypothalamus in chronic uremic rats. Y.O. Kim, C.W. tension without medications in almost all patients*. Although these
results have been largely attributed to optimal volume control, otherPark, H.C. Song, S.A. Yoon, D.C. Jin, Y.S. Kim, S.Y. Kim, E.J. Choi,
Y.S. Chang, and B.K. Bang, Department of Internal Medicine, Medical factors may also contribute such as high KT/V (167 6 0.41) value.
Because it is difficult to perform such long slow HD in Korea, we planCollege, The Catholic University of Korea, Seoul, Korea. The activation
of c-fos protein (FOS) in ventrolateral preoptic neuron (VLPO) in- to evaluate the effect of another factor “KT/V” on blood pressure
(BP) control in 124 chronic HD patients (mean age: 51.7 6 13.5,duces sleep (Science 271; 216–219, 1996). Although sleep disturbance
are very common in patients with chronic renal failure, its mechanism male: 50.8%) as 1 year follow up study. The prevalence of post HD
hypertension (.140/90 mmHg) was 65.3% with mean BP of 105.5 6of sleep disturbance is not clear. The purpose of this study was to
evaluate sleep disturbance and expression of FOS in VLPO of chronic 12.0 mmHg. Interdialytic weight gain (IWG), ultrafiltration (UF)
amount and KT/V were 2.71 6 1.00 L, 2.83 6 1.03 L and 1.22 6 1.03 Luremic rats. Chronic uremic rats were induced by 5/6 nephrectomized
model. After 4 weeks, blood urea nitrogen and serum creatinine in and 1.22 6 0.24. Post cyclic 39,59 guanosine monophosphate level and
IVC diameter which were measured to evaluate volume status wereuremic rats (n 5 14) were higher than in control (n 5 17) (blood urea
nitrogen; 73.6 6 24.8 mg/dl vs 23.3 6 2.9 mg/dl, p , 0.001 serum 4.12 6 4.98 nM and 7.17 6 2.26 mm/m2. These results mean that most
of the patients were not hypervolemic. Pre and post dialytic BP (MAP)creatinine; 1.49 6 0.42 mg/dl vs 0.66 6 0.12 mg/dl, p , 0.001). general
activity was counted with infared during day time (08:00–20:00) and had no relationship with IWG, UF amount, hematocrit, erythropoietin
usage, etiology (diabetes or nondiabetes). Post MAP was inversely corre-night time (20:00–08:00). Rats were killed at 10:00 or 16:00 during day
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lated with KT/V value (r 5 20.233, p , 0.05). The degree of change (g 5 20.68, p , 0.001) and total body water (TBW) (g 5 20.69, p ,
0.001). Adequacy and nutritional results in two groups were as follows.of post MAP during 1 year interval was not correlated with that of
post HD weight but well correlated with that of KT/V (r 5 20.247,
p , 0.005). IWG and UF amount were well correlated with degree of Group I Group II
change of interdialytic and intradialytic BP. But they were not corre- n514 n56
lated with absolute level of pre and post MAP. These result suggest
Age yr 47.2 6 12.2 58.2 6 8.8that with current method of volume control, KT/V value may be more
BSA m2 1.54 6 0.10 1.79 6 0.04***important than volume status in BP control of chronic HD patients. TBW L 30.8 6 4.3 37.7 6 1.3**
* B. Charra. Kidney Int 41:1286–1291, 1992 Creatinine mg/dL 12.5 6 2.3 10.9 6 1.9
Cholesterol mg/dL 200 6 58 183 6 31
Triglyceride mg/dL 148 6 117 97 6 33
NPCR g/kg/day 0.89 6 0.11 0.73 6 0.15*nPCR as a influencing factor on EPO response. S.H. Noh, M.D., K.W.
% lean body mass 61.7 5 10.1 56.2 6 13.4Ha, M.D., K.H. Kang, M.D., and H.I. Koh, M.D., Inje University,
SGA (malnourished) 3 (21%) 3 (50%)Seoul Paik Hospital, Department of Internal Medicine. Owing to the
Weekly Kt/Vurea 1.93 6 0.24 1.68 6 0.16*manufactural production of recombinant erythropoietin, anemia in Ccr L/week/1.73 m2 56.2 6 11.0 62.5 6 9.6hemodialysis patients is effectively treated by intravenous or subcuta- RRF ml/min 0.23 6 0.54 0.66 6 3.0
neous injection of recombinant human erythropoietin (rHuEPO) at 24-h D/Pcr† 0.74 6 0.10 0.84 6 0.09*
each dialysis session. But considerable portion of patients being in- Dialysate volume ml/kg/d 144 6 16 122 6 27*
jected rHuEPO have the resistance. The most common cause of EPO
*p , 0.05; **p , 0.01; ***p , 0.001; † 24-hour dialysate-to-plasma creatine ratioresistance is caused by functional and storage iron deficiency and fol-
lowed by chronic inflammation, hyperparathyroidism and aluminum Conclusions: In Asian patients on long-term CAPD, small body size
intoxication in its incidence. But the EPO resistance is not fully ex- is the key for adequate dialysis and nutrition. Low serum albumin
plained by these causes. In the present study, the relationship between levels may be related with high peritoneal transport.
nPCR reflecting daily protein intake and the weekly doses of recombi-
nant human EPO required to maintain hemoglobin levels at approxi-
mately 10 gm/dL was analyzed in 34 hemodialysis patients. All subjec- Comparison of nutritional status between peritoneal dialysis (PD) and
tive patients of 34 hemodialysis were injected EPO subcutaneously hemodialysis (HD) patients. Y.H. Park, J.H. Kim, K.J. Kim, A.R. Seo,
and divided into two group: Group A with 22 patients is nPCR , 1.0 E.H. Kang, S.B. Kim, S.K. Park, and J.S. Park, Department of Clinical
gm/Kg/day and Group B with 12 patients is nPCR . 1.0 gm/Kg/day. Nutrition, Asan Medical Center, Department of Internal Medicine, Ulsan
There were no significant differences in age, sex distribution, duration University, Seoul, Korea. In a cross-sectional study to compare nutri-
tional status of 51 PD patients with 169 HD patients on our center, fiveof hemodialysis, serum ferritin, serum iron, TIBC, transferrin satura-
nutritional related indicators, objective and subjective, were employed.tion (%). The patients who had serum ferritin below 100 m gm/dL or
The indicators included % unplanned weight loss, % ideal body weighttransferrin saturation (%) below 20% were excluded in this study. The
(IBW), serum albumin, appetite and intake, and any gastrointestinalweekly EPO doses in patients with Group B were lower than those
symptoms affecting intake. Dietary interview was carried out by clinicalof patients with Group A (58.7627 6 20.465 IU/Kg/week vs 80.4317 6
dietitians using food frequency questionnaire and actual size of food38.6258 IU/Kg/week, p 5 0.041). Moreover, serum albumin levels in
models. The validity of nutritional assessment method was tested byGroup A were significantly lower than those of Group B (3.6522 6
objective measures. Our data showed a higher incidence of malnutri-0.4461 gm/dL vs 4 6 0.3606 gm/dL, p 5 0.031) and Kt/V in Group B
tion in PD patients than in HD patients (33% vs 18%), and in diabeticswere significantly higher than those of Group A (1.4021 6 0.2981 6
than in non-diabetics. Age, height and dietary energy intake of the1.145 6 0.2049, p 5 0.021). Serum parathyroid levels were significantly
two groups were comparable. In PD patients, however, duration ofhigher in Group A than those in Group B (171.9783 6 150.3378 pg/
dialysis treatment (23.9 6 19.1 months vs 41.8 6 31.7 months, p , 0.001)dL vs 72.8809 6 79.7226 pg/dL, p 5 0.049). But other various factors
and serum albumin (3.52 6 0.50 g/dl vs 3.97 6 0.34 g/dl, p , 0.0001)including serum aluminum, body mass index and acute phase reactant were significantly lower, while %IBW (108.1 6 12.4% vs 96.2 6 11.6%,
proteins such as C-reactive protein and ESR had no significant differ- p , 0.0001), body mass index (23.4 6 2.64 vs 20.9 6 2.44, p , 0.0001)
ences in each group. Our result showed that nPCR reflecting daily and dietary protein intake (1.12 6 0.34 g/kg vs 0.98 6 0.31 g/kg, p ,
protein intake is related with EPO response and the patient’s nutri- 0.05) were significantly higher than in HD patients. In malnourished
tional status. So we think that the nutrition aspect in EPO treatment PD & HD groups, % IBW, body mass index, serum albumin, dietary
should be considered. However, to prove this relationship completely energy and protein intake were significantly lower than in well nour-
between nutritional factors and EPO response, further study should ished counterparts. Conclusions: Higher incidence of malnutrition was
be needed. observed in PD patients than in HD patients. Nutritional profile of
PD patients was different from that of HD patients. The objective and
subjective nutritional related indicators can be used as a simple and
effective tool for early detection of malnutrition in PD & HD patients.Nutrition and dialysis and adequacy of Korean patients on long-term
continuous ambulatory peritoneal dialysis (CAPD). Y.L. Kim, J.H.
Kim, S.J. Kim, M.Y. Baek, and D.K. Cho, Division of Nephrology,
Long-term CAPD: nutritional status is essentially unchanged. S.H.Kyungpook University Hospital, Taegu, Korea. It is uncertain if similar
Park, J.C. Kim, C.D. Kim, M.Y. Baek, S.J. Kim, J.H. Kim, Y.L. Kim,guidelines, with regard to dialysis adequacy, can be applied uniformly
D.K. Cho, Division of Nephrology, Kyungpook University Hospital,to Orientals and Caucasians. In order to evaluate the relationship Taegu, Korea. Purpose: It is possible that CAPD may have a negative
between nutritional and dialysis adequacy of long-term CAPD patients, impact on nutritional status. With the combination of continuous glu-
twenty patients treated for over 5 years on CAPD, with a mean age cose loading and increased abdominal pressure, the patient may experi-
of 50.5 6 12.2 years and dialysis duration of 82.6 6 19.4 months (range ence a decrease in appetite and transperitoneal protein losses could
60–116) were studied. Fourteen of the twenty patients (70%) had no lead to a negative nitrogen balance. Therefore, all CAPD patients are
residual renal function (RRF). In these twenty patients the mean at risk for malnutrition over a long-term treatment period. In this
weekly Kt/Vurea and Ccr were 1.85 6 0.24 and 58.1 6 10.8 L/week/ study, the nutritional parameters of 33 long-term CAPD patients were
1.73 m2 with the median body surface area (BSA) of the 1.61 m2 (75th evaluated to determine the potential risk of becoming malnourished
percentile 1.76 m2). Fourteen of the twenty patients had normal serum due to CAPD. Methods: The study included thirty-three patients (17
albumin (SA) (group I; $3.5 g/dL) and 6 had hypoalbuminemia (group males) who remained on CAPD for more than 5 years. These thirty-
II; ,3.5 g/dL). SA was positively correlated with normalized protein three patients (17.9%) were among 184 patients who had surgical
intervention from January 1987 to March 1993. The mean age of thecatabolic rate (NPCR) (g 5 0.53, p , 0.05) and negatively with BSA
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patients were 47.9 6 12.9 years, and body surface area 1.63 6 0.19 m2. of the current study is to determine the association between the mild
to moderate degree metabolic acidosis and nutritional parameters, andThe follow-up of CAPD was 85 6 20 months (60–119 months). The
causes of ESRD were CGN 18 patients, hypertension 5, diabetic ne- the effects of correction of acidosis in chronic hemodialysis patients.
We subdivided our chronic hemodialysis patients into 3 groups, 1)phropathy 4, interstitial disease 2, and others 4. We evaluated the
changes in WBC, Hb, total protein, albumin, total cholesterol, BUN, Group 1, those with a pre-dialysis total CO2 concentration equal or
less than 21 mEq/L (N 5 15), 2) Group 2, those with a pre-dialysisand creatinine. An analysis was conducted by one way repeated mea-
sures ANOVA test. Results: total CO2 concentration between 22 and 24 mEq/L (N 5 12), 3) Group
3, those with a pre-dialysis total CO2 concentration equal or greater
than 25 mEq/L (N 5 8), and three groups were compared for theVLT*
following parameters: nPCR, Kt/V, serum albumin, body weight, pre-Initial 6 mo 12 mo 36 mo 60 mo n524
dialysis serum creatinine and BUN. All these patients were dialyzed
WBC 10 3/lL 6.862.2 6.861.7 6.462.1 7.262.5 6.662.2 7.663.7 3 times a week and had been on hemodialysis for at least 1 year. We
Hb g/dL 6.961.7 8.261.81 8.862.11 8.962.51 7.761.72 8.061.4 also recruited 10 patients who had metabolic acidosis (total CO2 range:
Tp g/dL 6.060.8 6.460.9 6.560.8 6.360.8 6.260.8 6.260.9 16–20 mEq/L), and we increased bicarbonate concentration in dialysate
Alb g/dL 3.060.5 3.160.6 3.360.5 3.160.4 3.160.7 3.460.7 from 35 to 40 mEq/L. Before and after correction of acidosis, we
Chol mg/dL 179658 200643 210663 201652 203646 195644 compared biochemical parameters, nPCR, Kt/V, and body weight.
BUN mmol/L 35.5618.3 17.466.41 17.967.81 17.465.21 17.167.61 19.1612.41 Patients with lower total CO2 had a significantly higher nPCR, pre-
Cr lmol/L 11146450 84363051 89763561 9976296 92762831 9166258 dialysis BUN and creatinine. The values for body weight, serum albu-
min, Kt/V were not significantly different. There was a significant* very long term (.5 yr); follow-up period 93 6 16 mo.
negative correlation between nPCR and pre-dialysis CO2, and betweenp , 0.05, 1 vs initial; 2 vs 12 mo
the latter and pre-dialysis BUN. After the correction of acidosis, total
Conclusions: Most patients in our center started CAPD in relatively CO2 concentrations rose significantly from 18.30 6 1.89 to 23.70 6
malnourished condition. However, nutritional status is essentially un- 2.31 mEq/L, and pre-dialysis BUN and nPCR decreased significantly
changed over a long-term CAPD treatment period. It is suggested that (p , 0.05). These results suggest that mild to moderate metabolic
improved nutrition at the beginning will promote a more favorable acidosis is associated with protein catabolic state. Therefore, we feel
outcome in the long-term CAPD patients. that hemodialysis patients with mild to moderate acidosis should be
treated with a higher dialysate bicarbonate concentration.
The clinical significance of tCO2 as a marker of nutritional status in
stable hemodialysis patients. S.H. Noh, M.D., K.W. Ha, M.D., K.H. The effect of continuous ambulatory peritoneal dialysis on the change
Kang, M.D., H.I. Koh, M.D., Inje Medical College, Seoul Paik Hospital, of serum leptin. B. Kim, D.J. Kim, W.H. Kang, B.H. Lee, Y.H. Lim,
Department of Internal Medicine. Metabolic acidosis is a well-recog- W.S. Huh, and H.Y. Oh, Department of Internal Medicine, Sung Kyun
nized complication of chronic hemodialysis patients. The metabolic Kwan University, Samsung Medical Center, Seoul, Korea. Weight gain
acidosis in stable hemodialysis patients is mainly resulted from a conse- is a frequent observation in continuous ambulatory peritoneal dialysis
quences of the inability to excrete nonvolatile acid and the patients’ (CAPD) patients. The reason of weight gain is not definite. Leptin is
daily protein intake. So the acidosis in patients with hemodialysis is an afferent signal in a negative-feedback loop regulating the mass of
known as an independent determinant of protein catabolic rate and adipose tissue controlling food intake and metabolic rate. Since the
high mortality rate but the moderate degree of the acidosis in stable definite role of serum leptin level itself on weight gain or loss has
patients maintained on chronic hemodialysis can be explained by the already been demonstrated in rodent and human, and leptin (molecular
patients’ nutritional status. On the other hand, patients having ade- weight 16,000) can be eliminated by peritoneal dialysis, not by hemodi-
alysis, we assumed that leptin can play a role in the weight gain ofquate daily protein intake could have lower total CO2 levels than those
of patients having inadequately lower daily protein intake. To identify CAPD patients. We measured leptin level of peritoneal dialysate dur-
ing CAPD and serum leptin level before peritoneal dialysis and 3–4this relationship, we analyzed correlations between pre-hemodialysis
total CO2 and various factors reflecting the patient’s nutritional status days and 1–4 month after peritoneal dialysis in 16 CAPD patients. 1)
Dialysate to serum leptin ratio was 20.3 6 9.8% which shows thatin 37 patients with stable hemodialysis state. The total CO2 was ranged
from 15.6 to 26.5 mMol/L. Among various factors, total CO2 had leptin is eliminated by peritoneal dialysis. 2) Leptin level decreased
from 13.2 6 15.6 to 9.8 6 9.4 (ng/mL) in 3 or 4 days after initiationnegative linear correlation with normalized protein catabolic rate
(nPCR) reflecting the patient’s daily protein intake (Y 5 23.551X 1 of peritoneal dialysis (p , 0.05) and increased to 41.19 6 46.27 (ng/
mL) (p , 0.05) in 1–4 months. 3) Increment of leptin showed significant24.185, r 5 20.363, p 5 0.014). Moreover, severe metabolic acidosis
having CO2 lower than 18 mMol/L may modulate protein kinetics as correlation with increment of body weight and body mass index (Spear-
man’s r 5 0.77, 0.78 each) but correlations with change of serum insulin,showing steeper slope (Y 5 20.5095X 1 17.409, r 5 20.263) than
those of more than 18 mMol/L (Y 5 22.6849X 1 23.881, r 5 20.317). amount of glucose absorbed from dialysate, Kt/V, total creatinine
clearance, urine output, blood urea nitrogen, and serum creatinine wasBut other factors including serum albumin, body mass index, pre-
hemodialysis BUN and Kt/V had no correlation with the total CO2. not significant. This study shows that the effect of CAPD on serum
leptin is different in periods just after and several months after startThe result suggests that moderately lower pre-hemodialysis total CO2,
above 18 mMole is usually resulted from the high intake of the patient’s of CAPD. Mechanism and significance of above findings on weight
gain in CAPD patients needs further clarification.daily protein intake and should be of no concern in stable patients
maintained on chronic hemodialysis and it may use as a parameter of
nutritional status. However, severe metabolic acidosis having total CO2
Plasma leptin concentrations in patients with chronic renal failure.lower than 18 mMol/L may modulate protein kinetics, which may
H.J. Yang, S.W. Lee, K.H. Kwon, and Moon-J. Kim, Division of Ne-make the protein catabolic rate increased and not reflect the patient’s
phrology-Hypertension, Department of Internal Medicine, Inha Univer-nutritional status. But it should be recommended that further studies
sity College of Medicine, Inchon, Korea. Leptin, the recently discoveredshould be needed to confirm this factor.
satiety hormone, are associated with adiposity in normal humans. To
investigate leptin status in patients with chronic renal failure (CRF)
without dialysis, we measured plasma leptin concentrations in 24 CRFAssociation of metabolic acidosis and nutritional parameters, and effect
of correction of acidosis in hemodialysis patients. S.J. Kim, K.A. Ma, patients and 55 age-, sex-, and body mass index (BMI)-matched healthy
controls. Primary diseases were chronic glomerulonephritis (35.3%),S.B. Jee, S.D. Kim, H.M. Lee, G.T. Shin, H.S. Kim, and D.H. Kim,
Department of Nephrology, School of Medicine, Ajou University, Su- DM (32.4%), hypertension (17.6%), polycystic kidney disease (5.9%),
and others (8.8%). Their mean age was 44 6 11 years, sex (male:female)won, Korea. Severe metabolic acidosis is a strong stimulus for protein
catabolism, but its role in dialysis patients has not been clarified. Low ratio was 1.4:1, height was 164.0 6 6.6 cm, weight was 61.4 6 8.9 kg,
BMI was 22.8 6 3.2 kg/m2, BUN was 75.6 6 36.7 (32.1–154.0) mg/dl,pre-dialysis serum bicarbonate is still found in a number of hemodialy-
sis patients even when they are apparently well dialyzed. The purpose and serum creatinine was 8.2 6 4.1 (2.4–17.4) mg/dl. There were no
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differences in age, sex ratio, height, weight, and body mass index (BMI) S.H. Koh, B.S. Kim, Y.-S. Kim, S.Y. Kim, E.J. Choi, Y.S. Chang, and
between CRF and controls. Plasma leptin concentrations in CRF were B.K. Bang, Dept. of Internal Medicine, The Catholic University of
9.36 6 11.80 (median 3.54) mg/l, which were not different to 4.94 6 Korea, Seoul, Korea. Purpose of study: The aim of this study was to
4.26 (median 3.43) mg/l in controls. According to the sex, plasma leptins define the reference range of the peritoneal solute transfer in Korean
were similar in both CRF (3.96 6 5.72 mg/l, median 2.44 mg/l in male, CAPD patients and to investigate the change in peritoneal kinetics in
17.07 6 14.02 mg/l, median 14.61 mg/l in female) and controls (2.48 6 long-term patients. Methods: Routine PET was done 14 days after
1.65 mg/l, median 1.99 mg/l in male, 7.49 1 4.63 mg/l, median 7.14). catheter break-in in 102 new CAPD patients and using our reference
Leptins were not correlated with serum. There were no differences in range of PET results, the patients were categorized into 4 groups as
age, sex ratio, height, weight, and body mass index (BMI) between described by Twardowski. In 35 long-term (.3 yrs) CAPD patients,
CRF and controls. creatinine (r 5 20.18) and BMI (r 5 0.19). In D/Pcr, D/D0 glucose and drain volume in last follow-up (mean duration,
conclusion, CRF seems not to affect the plasma leptin concentrations. 60 6 23 months) PET were compared with those in initial PET. Results:
Dialysate to Plasma creatinine ratio (D/Pcr) at 0 hour, 2 hours and 4
hours was 0.045 6 0.062, 0.408 6 0.151 and 0.612 6 0.154, respectively.
Plasma leptin concentrations according to the dialysis modality. S.W. D/D0 glucose at 2 hours and 4 hours was 0.594 6 0.129 and 0.398 6Lee, K.H. Kwon, and Moon-J. Kim, Division of Nephrology-Hyperten- 0.121, respectively. Peritoneal solute transfer rate in Korean patients
sion, Department of Internal Medicine, Inha University College of Medi- was slightly lower than previously reported results in North American
cine, Inchon, Korea. To investigate plasma leptin concentrations ac- patients (p 5 0.08). Mean drain volume was 2360 6 270 ml and meancording to dialysis modality in uremic patients, we performed cross-
residual volume was 436 6 178 ml. Drain volume was well correlatedsectional study in 107 hemodialysis (HD) and 41 CAPD patients. Body
with D/D0 glucose (positively, r 5 0.345, p 5 0.009) and D/Pcr (nega-weight and height were taken in all patients and body mass index
tively, r 5 20.345, P 5 0.009). There were no difference in peritoneal(BMI) was calculated. Plasma leptin, serum insulin, and other labora-
solute transfer, drain volume and residual volume according to sex,tory variables were also measured. Leptin levels were divided by BMI
age, body surface area and diabetes. In initially high and high averageto give a standardized leptin (sLeptin). Both groups were comparable
transporters, solute transfer rate decreased significantly in follow-upin age, sex, height, duration of dialysis and % of DM but the HD had
PET, which resulted in higher serum creatinine levels. They also gainedsignificantly lower body weight (54.0 6 8.1 vs. 58.8 6 9.1 kg, p , 0.05)
weight significantly. Out of 7 initially high transporters, 3 remained inand BMI (20.1 6 2.9 vs. 22.9 6 3.9 kg/m2, p , 0.05) than CAPD.
high and 4 became high average transporters. Out of 12 initially highLeptin in CAPD (16.96 6 28.97, median 6.80) ml were significantly
average transporters, 3 became low average transporters. In initiallyhigher compared to 6.47 6 10.49 (median 2.62) ml in HD. sLeptins
low transporters, D/D0 glucose at 2 and 4 hours decreased significantlywere also significantly higher in CAPD (0.68 6 1.12, median 0.28) than
in follow-up PET, which resulted in excellent untrafiltration as wellthose in HD (0.28 6 0.40, median 0.14). The sLeptins were significantly
as higher serum creatinine levels. Conclusions: These data suggest thathigher in both male (0.177 vs. 0.084) and female (0.550 vs. 0.272) CAPD
peritoneal solute transfer rate in Korean patients is slightly lower thanpatients compared with HD patients. There was a significant correlation
between leptin and BMI, and correlation coefficient was stronger in that in North American patients and that solute transfer rate decreases
CAPD (r 5 0.51) than in HD (r 5 0.38). Positive correlation between with time on peritoneal dialysis.
serum insulin and sLeptin was present in both groups with stronger
correlation coefficient in CAPD (r 5 0.47) than in HD (r 5 0.19). By
stepwise multiple logistic regression analysis, CAPD, body weight, and Relationship between acute phase proteins and peritoneal transport
triglyceride were independent risk factors for high sLeptin values. In characteristics in CAPD patients. D.H. Kang1, K.I. Yoon1, and D.S.
conclusion, CAPD seems to have higher plasma leptin concentrations Han2, Department of Internal Medicine, College of Medicine, 1Ewha
than HD due to the nutritional effects of CAPD. Women’s University, 2Yonsei University, Seoul, Korea. High peritoneal
permeability is generally known to be associated with poor survival
as well as the low levels of plasma protein in peritoneal dialysis patients.
Relationship between metabolic acidosis and nutritional parameters However, there have been controversies in the mechanism of the rela-
in stable hemodialysis (HD) patients. Moon-J. Kim. S.W. Lee, and tionship among high transport rate, hypoalbuminemia and poor out-
K.H. Kwon, Dept. of Intern. Med., Inha Univ. College of Medicine, come. Since CAPD is regarded as a process of chronic inflammation
Incheon, Korea. To evaluate the nutritional status according to the even in the absence of peritonitis, it can be speculated that patients
degree of metabolic acidosis (MA) and determine that MA is a risk with acute phase response and occult inflammatory reaction have more
factor for malnutrition, we screened the laboratory data of 37 HD permeable peritoneal membrane. To evaluate the relation of acute
patients who were clinically stable for more than 6 months and taken phase process with peritoneal transport kinetics, we compared the
bioelectrical impedence analysis (BIA) twice 6 months apart to check levels of 2 key cytokines (IL-6 & TNF-a) as well as C-reactive proteinlean body mass (LBM). Mean age of patients was 49.1 6 15.0 years (CRP) according to the result of standard peritoneal equilibration testand sex ratio 1:2.4. Mean serum albumin level was 3.97 6 0.36 g/dl
(PET). Subjects were 147 clinically stable CAPD patients (M:F 75:72,and weekly Kt/V and normalized protein catabolic rate (nPCR) were
mean age 42.1 yrs, mean PD duration 43.6 months). Plasma IL-6 &3.04 6 0.85 and 0.99 6 0.21 g/kg/day. According to mean total CO2 TNF-a were measured by immunoradiometric assay using monoclonalcontent during the periods between BIA, the patients were divided to
antibodies. Mean plasma IL-6 and TNF-a were 16.5 6 43.3 pg/mlthree groups [group 1 (n 5 16): ,18 mEq/L, group 2 (n 5 9): 18 #
(2–619 pg/ml) & 40.4 6 17.4 pg/ml (19–199 pg/ml), respectively. TheretCO2 , 21 mEq/L, group 3 (n 5 12): $21 mEq/L]. Group 1 had was a significant negative correlation between TNF-a and plasma levelssignificantly higher body weight gain than group 2 and 3 (1.82 6 1.62
of albumin and prealbumin. CRP was positively correlated with TNF-avs. 20.77 6 3.13 and 21.35 6 3.85 kg, p , 0.05), and higher LBM
(r 5 0.50, p , 0.001) & IL-6 (r 5 0.56, p , 0.001) whereas an inversegain (1.99 6 4.38 vs. 23.35 6 7.99 kg, p , 0.05), nPCR (1.05 6 0.20
correlation with albumin & prealbumin. In the patients with highervs. 0.91 6 0.13 g/kg/day, p , 0.05), intact parathyroid hormone (88.4 6
peritoneal transport rate (high & high average transporter), IL-6 (17.5 678.7 vs. 32.0 6 26.5 pg/ml, p , 0.05), and phosphate (5.4 6 1.3 vs. 3.9 6
34.1 vs. 10.9 6 14.5 pg/ml) & TNF-a (41.8 6 20.9 vs. 32.3 6 13.7 pg/1.3 mg/dl, p , 0.05) than group 3. There were no differences in age,
ml) were higher in spite of the absence of statistical significance. Thereserum albumin, BUN, creatinine and weekly Kt/V among three groups.
were also no significant differences in the levels of CRP betweenMean total CO2 level was inversely correlated with body weight gain
higher & lower transporter. We could not find a significant correlation(r 5 20.46, p , 0.05) and LBM gain (r 5 20.45, p , 0.05) but not
between D/PCr and the levels of CRP & cytokines. In conclusion, nocorrelated with serum albumin, weekly Kt/V, nPCR, BUN and creati-
significant relationship was observed between the level of CRP &nine. Conclusion: Metabolic acidosis in stable HD patients may be the
membrane transport in stable CAPD patients although there was aresult of high protein intake and not related with protein catabolism.
tendency of elevated cytokine levels in patients with higher transport
rate. Acute phase process and cytokine stimulation seem to be associ-
ated with decrease in plasma protein level regardless of the changes inReference range of values of peritoneal equilibration test and changes
in peritoneal kinetics in Korean long-term CAPD patients. J.H. Park, peritoneal transport characteristics in clinically stable CAPD patients.
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Effects of peritoneal rest on peritoneal fibrosis and transport in CAPD Significance of cardiac troponin T and I in the evaluation of acute
myocardial infarction in chronic renal failure patients. J.I. Yoon, K.R.rats. Y.L. Kim, S.H. Kim, J.H. Kim, S.J. Kim, Y.J. Kim*, D.K. Cho,
and J.B. Moberly**, Kyungpook University Hospital, *Catholic Univer- Park, J.R. Koo, H.J. Kim, K.H. Kim, R.W. Chun, D.W. Chae, J.W. Noh,
and 1H.T. Kim, Department of Internal Medicine, 1Clinical Pathology,sity of Taegu-Hyosung, Taegu, Korea and **Baxter Healthcare Corp.,
McGaw Park, IL, USA. Ultrafiltration failure is the major cause of College of Medicine, Hallym University, Seoul, Korea. Several biochem-
ical markers such as cardiac troponin T (cTnT) and creatine kinase MBwithdrawal from long-term peritoneal dialysis and is a common conse-
quence of peritoneal hyperpermeability. This can be in part explained (CK-MB) have been used for the early detection of acute myocardial
infarction (AMI). However clinical specificity of both markers is ques-by progressive peritoneal fibrosis. In order to evaluate the effects of
peritoneal rest on peritoneal fibrosis and transport, 24 rats (SD, male, tionable especially in chronic renal failure (CRF) patients, for increased
concentration of cTnT is not infrequently reported in CRF patients.250–300 gm) were divided into three groups: group 1 (control, n 5 6)
Cardiac troponin I (cTnI) is known to be a new, specific marker forwithout dialysis, group 2 (n 5 9) sacrificed immediately after 3 weeks
cardiac injury. Moreover, differently from cTnT, cTnI is known notof dialysis, and group 3 (n 5 9) having 4 weeks of peritoneal rest after
increased even in CRF patients. Authors compared four serum markers3 weeks of dialysis. Both dialysis groups were dialyzed twice daily with
for myocardial injury in CRF patients on maintenance hemodialysis,an intraperitoneal instillation volume of 25 ml of 3.86% dextrose solu-
and who visited emergency room due to chest pain. cTnT tests weretion for 3 weeks. Peritonitis was induced by supplementing dialysis fluid
positive in 4 (20%) and in 5 (25%) before and after hemodialysiswith lipopolysaccharide (5 mg/ml) on days 8, 10 and 12 in both dialysis
among 20 CRF patients without evidence of acute myocardial injurygroups. Peritoneal equilibration tests were performed on each animal
for 3 months at least before sampling. cTnI tests were positive in 1at baseline. The equilibration tests were repeated on the 1st, 4th, and
(5%) and in 3 (15%) before and after hemodialysis (15%) in the same8th week of dialysis. Morphometric analysis of the peritoneal membrane
group. 21 cases of CRF patients visited emergency room due to chestwas carried out in tissue specimens obtained at the time of sacrifice.
pain. On arrival, cTnT was positive in 9 (42.9%), cTnI was positive inResults: The D/D0 ratio for glucose at two hours (D/D0) with the drain
6 (28.6%). Six hours after arrival, cTnT was positive in 11 (52.3%)volume and thickness of peritoneal membrane are shown below.
and cTnI was positive in 7 (33.3%). Among them, six patients were
diagnosed as AMI. cTnT was positive in 4 among 6 patients with AMID/D0 Drain volume ml
(sensitivity: 66.7%, specificity: 53.3%, false positive ratio 46.7%) and
Baseline 4th week 8th week Baseline 4th week 8th week cTnI was positive in 6 among 6 patients with AMI (sensitivity: 100%,
specificity: 93.3%, false positive ratio: 6.7%). All cases with positiveGroup 2 0.4960.05 0.2260.05* 28.766.4 19.265.0
cTnT and negative cTnI (n 5 7) were not diagnosed as AMI regardlessGroup 3 0.4760.11 0.2160.05* 0.3460.06† 28.963.2 19.464.1* 28.364.1†
of positivity of CK-MB. All cases with negative cTnT and negative
* p , 0.05 compared to baseline; † p , 0.05 compared to 4th week cTnI (n 5 7) were also not diagnosed as AMI regardless of positivity
of CK-MB. 3 cases were diagnosed as variant angina. cTnT was positive
in one but cTnI was negative in all. cTnI showed lower false positiveMean thickness of peritoneal membrane lm
rate before and after hemodialysis than cTnT in CRF patients on
Visceral Parietal maintenance hemodialysis. With regard to diagnosis of AMI, cTnI
showed much higher sensitivity and specificity and much lower falseGroup 1 3.5 6 1.6 11.4 6 7.6
positive ratio than cTnT. So cTnI is regarded as the most useful bio-Group 2 10.2 6 16.8 37.5 6 18.4*
chemical marker for myocardial injury due to myocardial infarctionGroup 3 5.0 6 2.1 21.4 6 12.1*†
developed in CRF patients.
* p , 0.05 compared to group 1; † p , 0.05 compared to group 2
Conclusions: Peritoneal rest improves ultrafiltration in rats with the
Cardiac disease and its risk factors in patients starting hemodialysis.hyperpermeability of glucose and peritoneal fibrosis. Further investiga-
S.J. Chung, K.H. Moon, I.S. Song, M.S. Lee, Y.T. Shin*, D.W. Chae**,tion is necessary to determine the duration of peritoneal rest according
C.D. Hong, and J.S. Park, Department of Internal Medicine, Universityto the amount of peritoneal fibrosis and the severity of the fibrosis
of Ulsan, *Chungnam National University, **Hallym University, Korea.which is reversible.
To evaluate the prevalence of cardiac disease and its risk factors at
the start of dialysis, we analyzed the demographic, clinical, echocardio-
graphic, and laboratory data including ACE gene polymorphism ofSerum albumin is the most important predictor of the 4 hours D/P
111 end-stage renal disease (ESRD) patients who survived at least 6creatinine (D/P4 Cr). S.H. Bae, Y.J. Kim, H.J. Jung, J.B. Park, J.Y.
months and had an echocardiogram within 6 months from the initiationDo, and K.W. Yoon, Division of Nephrology, Department of Internal
of hemodialysis. Clinically, 24% of the patients had congestive heartMedicine, College of Medicine, Yeungnam University, Taegu, Korea.
failure and 14% had ischemic heart disease. Congestive heart failureThe peritoneal equilibration test (PET) is used as a tool for determining
was associated with diabetes (56% vs. 32%, p 5 0.03), higher plasmathe characteristics of the peritoneal membrane. Initial PET is recom-
homocysteine (24.5 mmol/l vs. 20.7 mmol/l, p 5 0.01), and lower parathy-mended at least 1 month after peritoneal dialysis, but PET after 1
roid hormone (120.3 pg/ml vs. 186.8 pg/ml, p 5 0.001). Ischemic heartmonth may be difficult to perform on an out-patients basis. Two stan-
disease was associated with older age (62 vs. 48, p 5 0.001), diabetesdard PETs (D/P4 Cr) were performed in 50 CAPD patients (DM:non
(67% vs. 33%, p 5 0.01), hypoalbuminemia (3.1 g/dl vs. 3.4 g/dl, p 5DM 5 20:30). Initial PETs, within one week after starting CAPD and
0.03) and lower parathyroid hormone (91.9 pg/ml vs. 182.9 pg/ml, p 5follow up PETs, at least 3 months after CAPD were performed. The
0.01). Echocardiographically, left ventricular hypertrophy (LVH) wasinitial PET values were compared with subsequent PET values. Clinical
present in 90% of the patients of whom in detail 65% had concentric leftdata (age, sex, body surface area, BMI, presence of diabetes mellitus,
ventricular hypertrophy (CLVH), 21% had left ventricular dilatationascites, constipation) and laboratory indices (serum albumin, dialysate
(LD), and 14% had systolic dysfunction (SD). The following associatescreatinine clearance, KT/V, protein catabolic rate) were compared
were found: LVH group—diabetes (41% vs. 9%, p 5 0.04) and smokingwith the results of the PET. In initial PET result, there was negative
(34% vs. 2%, p 5 0.01), CLVH group—hypoalbuminemia (3.3 g/dlcorrelation D/P4 Cr and serum albumin (r 5 20.559, p , 0.001, N 5
vs. 3.5 g/dl, p 5 0.06), LD group—anemia (6.8 g/dl vs. 7.7 g/dl, p 550). There were no significant difference between initial and follow-
0.03), SD group—high cholesterolemia (197.6 mg/dl vs. 167.8 mg/dl,up (mean 6 S.D.: 7.0 6 3.7 months after CAPD) D/P4 Cr (0.67 6
p 5 0.03). High diastolic blood pressure was an independent predictor0.13 vs. 0.67 6 0.12). But with passage of time, delta D/P4 Cr and
of severe LVH in multivariate logistic analysis (R.R 5 1.46, p 5 0.05).delta albumin were also negatively correlated (r 5 20.513, p , 0.001).
In conclusion, LVH was highly prevalent in ESRD patients startingAccording to the linear regression analysis, the factors significantly
hemodialysis. Diastolic hypertension was independently associatedassociated with D/P4 Cr were albumin and male sex (coefficients
with severe LVH.20.121, 0.088, respectively). In conclusion, serum albumin level is
the most important predictor of the peritoneal membrane transport
characteristics, and it seems that the timing of PET does not matter,
rather the changes of PET with time are strongly correlated with the Usefulness of dipyridamole SPECT myocardial imaging in patients
with end-stage renal disease. H.J. Kim, M.D., T.W. Lee, M.D., S.P.changes of the serum albumin level.
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Hong, M.D., C.G. Lim, M.D., and M.J. Kim, M.D., Department of mean diastolic BP of ABPM (r 5 0.61, p , 0.05) than postdialysis
diastolic BP (r 5 0.54, p , 0.05). In conclusion, diurnal variation ofInternal Medicine, Kyung-Hee University, College of Medicine, Seoul,
Korea. Coronary artery disease (CAD) is a leading cause of death blood pressure was similar in both HD and CAPD patients, but PB
control was better with CAPD than HD.in patients with end-stage renal disease (ESRD). Early detection of
coronary artery disease is important in patients with high risk factors for
the development of atherosclerosis. Dipyridamole SPECT myocardial
imaging is an useful technique for the diagnosis of CAD in patients with Change in plasma homocysteine concentration during the recovery
phase of renal failure. Sae-Yong Hong, Dong-Ho Yang, and Sung-Keunnormal renal function. Current data concerning the use of dipyridamole
SPECT myocardial imaging for the diagnosis of CAD in patients with Chang, Department of Internal Medicine and Chemistry Soonchunhyang
Hospital, Chunan City, Korea. A prospective study of vitamin B6, B12,ESRD and its usefulness vary according to different authors. Therefore,
we performed our study to evaluate dipyridamole SPECT myocardial folate, and homocysteine measurement was carried out in 7 kidney
transplant (KT) recipients and 5 patients with acute renal failure (ARF)imaging and coronary angiographic finding in patients with ESRD
and obtained the following results. Sixty two patients with ESRD who showed typical symptoms associated with the oliguric and polyuric
underwent dipyridamole SPECT myocardial imaging. The average age phase. The first sample for the basal level was drown on the morning
of the patients was 58 (range 38–83) years and there were 39 men and of KT day before the start of cyclosporine injection in the KT group
23 women. Fifteen of the 48 patients with positive myocardial imaging and when the urine volume increased above 500 ml/day in the ARF
had selective coronary angiography. Controls were 73 patients with group. There after, serial blood samples were taken every day until
normal renal function who had dipyridamole SPECT myocardial im- the serum creatinine level decreased below 1.5 mg/dl and then every
aging and coronary angiography for the investigation of chest pain. 2 or 3 day until discharge. The basal level of the total concentration
The average age of the controls was 56 (range 28–72) years and there of plasma homocysteine was 14.2 6 5.2 mmol/L in the KT recipients
were 37 men and 36 women. Forty-eight of the ESRD patients had and 30.0 6 11.4 mmol/L in the ARF group (p , 0.01). The folate level
abnormal myocardial images (15 with reversible, 6 with reversible1ir- was 39.4 6 28.7 ng/ml in the KT recipients and 41.6 6 36.1 ng/ml in
reversible, and 27 with irreversible defects). Twenty five patients had the ARF group (p , 0.01). The vitamin B12 level was 903.4 6 145.8
a left anterior descending artery (LAD) defect, 13 had a left circumflex pg/ml in the KT recipients, and 769.8 6 314.2 pg/ml in the ARF group
artery (LCX) defect and 26 had a right coronary artery (RCA) defect. (p , 0.01). The vitamin B6 level was 6.3 6 2.3 ng/ml in the KT recipients
There were no statistical differences in age, follow-up period, chest and 9.7 6 8.6 ng/ml in the ARF group (p , 0.01). The levels of
pain history, electrocardiographic findings and associated atherogenic homocysteine decreased progressively through the diuretic phase of
risk factors between patients with positive and negative myocardial ARF simultaneously with the levels of folate, vitamin B6 and B12.
imaging. Nine of the 15 patients, and thirty-nine of the 45 controls But in the KT recipients, contrary to our expectation, the level of
with positive myocardial imaging had a 50% or greater stenosis of one homocysteine rebounded a few days after KT following a transient
or more coronary arteries. Therefore, the predictive value of positive decline. In conclusion, we believe that hyerhomocysteinemia is com-
test in patients with ESRD was 60% whereas that of controls was mon in KT recipients, especially when the recipients have an atheroscle-
87%. Of the 9 patients with stenotic lesions, 6 had double-, 2 had rosis related complication.
single-, and 1 had triple-vessel disease. Altogether, 7 diseased LCX
arteries, 6 RCA, and 4 LAD were found. In contrast, of the 39 controls
with angiographically significant stenotic lesions, 26 had single-, 11 Comparisons of lipid profile and hemostatic factors as cardiovascular
had double-, 6 had triple-vessel disease. Altogether, 29 diseased LAD risk factors between CAPD and hemodialtis (HD) patients. K.H.
arteries, 19 LCX, and 17 RCA were found. The positive predictive Kwon, S.W. Lee, and Moon-J. Kim, Dept. of Intern. Med., Inha Univ.
value of SPECT myocardial imaging in patients with ESRD was lower College of Medicine, Incheon, Korea. Cardiovascular disease (CVD)
than in controls. Therefore, interpretation of dipyridamole SPECT such as coronary heart disease and stroke is a leading cause of death
myocardial imaging in patients with ESRD needs more caution. in ESRD patients. Recently several studies have reported that serum
albumin (SA), lipoprotein(a) [Lp(a)] and hemostatic factors such as
fibrinogen, coagulation factor VII (FVII), tissue plasminogen activator
Comparison of blood pressure between CAPD and hemodialysis (HD) (tPA), and plasminogen activator inhibitor-1 (PAI-1) are independent
patients using ambulatory blood pressure monitoring. K.H. Kwon, S.W. risk factors of CVD in nonuremic patients. We conducted this study
Lee, and Moon-J. Kim, Dept. of Intern. Med., Inha Univ. College of to compare the levels of these atherogenic factors between CAPD (n 5
Medicine, Incheon, Korea. To define the influence of dialytic modality 17) and HD (n 5 58) patients and to evaluate the correlation among
on the blood pressure (BP) level and pattern, 24-h and 48-h ambulatory risk factors of CVD in CAPD patients. The presence of CVD was
blood pressure monitoring (ABPM) was performed in 10 CAPD and determined by stress thallium scan or past history of stroke, angina,
14 HD patients, respectively. CAPD patients had significantly lower or myocardial infarction. Five (29.4%) of 17 CAPD patients had CVD.systolic BP (131.0 6 10.6 vs. 145.2 6 12.8 mmHg, p , 0.05), mean SA (3.88 6 0.47 vs. 3.59 6 0.55 g/dl, p , 0.05) was significantly decreasedarterial pressure (MAP) (97.0 6 11.5 vs. 106.3 6 10.2 mmHg, p , and total cholesterol (TC) (177.9 6 30.7 vs. 147.5 6 31.8 mg/dL, p ,0.05), and systolic load (percentage of systolic value .140 mmHg)
0.05), LDL-C (108.3 6 24.3 vs. 83.5 6 26.4 mg/dL, p , 0.05), FVII(26.9 6 21.6 vs. 61.5 6 26.6%, p , 0.05) than HD patients. There
(177.0 6 26.2 vs. 140.1 6 34.4%, p , 0.05), fibrinogen (428.1 6 112.9were no differences in diastolic BP (86.9 6 10.7 vs. 80.0 6 13.1 mmHg),
vs. 355.2 6 120.9 mg/dL, p , 0.05) and PAI-1 (20.9 6 11.6 vs. 15.4 6diastolic load (percentage of diastolic value .90 mmHg) (39.9 6 29.5
9.8 ng/ml, p 5 0.05) were significantly increased in CAPD patientsvs. 25.0 6 36.1%), and pulse rate (72.7 6 9.0 vs. 79.1 6 14.6). When
compared with HD patients. TC/HDL-C, HDL-C, triglyceride (TG),the 2-days were analyzed separately in HD patients, there were no
Lp(a), and t-PA were not different between CAPD and HD patients.differences between the first and second day in the results of ABPM.
In HD patients, significant positive correlations were found betweenNighttime (10 PM to 8 AM) systolic and diastolic BP were lower in
TC and Lp(a) (r 5 0.33, p , 0.05) or TG (r 5 0.44, p , 0.05), betweenboth CAPD (133.7 6 10.9 vs. 127.9 6 10.5 mmHg, p , 0.05 and 81.9 6
fibrinogen and Lp(a) (r 5 0.34, p , 0.05) or PAI-1 (r 5 0.55, p , 0.05),13.6 vs. 77.3 6 13.2 mmHg, p , 0.05) and HD patients (148.1 6 14.3
and between TG and tPA (r 5 0.29, p , 0.05), negative correlationsvs. 142.6 6 11.4 mmHg, p , 0.05 and 89.1 6 11.7 vs. 84.7 6 10.1
between SA and fibrinogen (r 5 20.43, p , 0.05), Lp(a) (r 5 20.38,mmHg, p , 0.05) than daytime (8 AM to 10 PM) BP. Using the criteria
p , 0.05), or PAI-1 (r 5 20.31, p , 0.05), and between TG andof a $10% decrease in systolic BP during night defining normal diurnal
HDL-C (r 5 20.42, p , 0.05). In CAPD patients, significant positivevariability (“dipping”), 20.0% of CAPD patients and 21.4% of HD
correlations were found between TC and FVII (r 5 0.623, p , 0.05),patients had normal BP variability. A single BP measurement for
TG (r 5 0.61, p , 0.05), or fibrinogen (r 5 0.58, p , 0.05) and negativeCAPD patients and predialysis and postdialysis BP measurement for
correlations between SA and fibrinogen (r 5 20.51, p , 0.05) or TGHD patients on the day that the ABPM device attached and removed
(r 5 20.52, p , 0.05) between TC and Lp(a) (r 5 20.53, p , 0.05)were compared with the mean BP readings as determined by ABPM.
or tPA (r 5 2 0.50, p , 0.05), and between FVII and tPA (r 5 20.50,In CAPD patients, a single BP measurement was not correlated with
p , 0.05). In conclusion, coagulation and fibrinolytic activity seems tomean BP of ABPM. Predialysis systolic BP was significantly correlated
be related with low SA and lipid disorders and CAPD patients seemwith mean systolic BP of ABPM (r 5 0.58, p , 0.05), but postdialysis
systolic BP was not. Predialysis diastolic BP was correlated better with to be more atherogenic and more thrombogenic than HD patients.
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Analysis of risk factors for vascular access failure. J.H. Shin, S.Y. Han, gender, diabetes, mellitus, smoking, interdialytic weight gain, hemoglo-
bin, BUN, creatinine, cholesterol, prealbumin, parathyroid hormone,S.O. Kim, D.R. Cha, Y.J. Kwon, W.Y. Cho, H.J. Pyo, and H.K. Kim,
Kt/V, nPCR, homocysteine or ACE gene polymorphism. Hypoalbumi-Department of Internal Medicine, College of Medicine, Korea Univer-
nemia was the only risk factor for progressive LVH in multivariatesity, Seoul, Korea. Objective: Complications of arteriovenous fistula
logistic regression analysis (R.R 5 1.288, P 5 0.046). In conclusion(AVF) have become the most important cause of the morbidity and
hypoalbuminemia was a risk factor for progressive LVH in hemodialy-hospitalization. The effort to recognize the risk factors for vascular
sis patients.access failure (VAF) and to make a model of high risk VAF group is
warranted in order to prevent the VAF by appropriate measures. In
this study, we tried to identify the clinical risk factors for primary and
secondary VAF. Methods: Primary VAF was defined as VAF within The clinical impact of Helicobacter pylori infection in dialysis patients
4 weeks after operation and the risk factors for VAF were analyzed and renal transplant recipients. B.S. Kim, M.A. Lee, J.H. Park, Y-S
in respect to age, gender, DM, surgeon, duration from operation to first Kim, S.Y. Kim, E.J. Choi, Y.S. Chang, and B.K. Bang, Dept. of Internal
fistula puncture, operation methods, blood pressure, venous pressure Medicine, The Catholic University of Korea, Seoul, Korea. Purpose:
during hemodialysis, medication, total cholesterol, and hematocrit. The aim of this study was to evaluate the incidence and clinical impact
The risk factors for primary VAF were analyzed in 315 patients who of H. pylori infection in dialysis patients and renal transplant recipients.
underwent AVF operation including graft operation, from May 1984 Methods: Gastrofiberscopy was performed in 179 renal transplant re-
to Dec. 1997 in Korea University Guro Hospital. The survival and the cipients (M:F 5 124:55) at Kangnam St. Mary’s Hospital from Aug.
risk factors for secondary VAF were analyzed in 95 patients, in whom 1994 to Mar. 1998 preoperatively and was followed up postoperative
we could identify the patency results, in respect to above variables. 14 days. Diagnosis of H. pylori infection was made by Warthin Starry
Results: 1) Among 315 patients, the numbers of AVF and graft opera- stain on biopsy. H2 blocker, antacids and misoprostol were prescribed
tion are 185 and 130 cases, respectively. The incidence of primary to all patients from preoperative 7 days. Preoperative eradication of
VAF was 7.3% (23/315). There were no significant differences between H. pylori infection was not performed. Results: In dialysis patients,
primary VAF group and the other group by above variables. 2) Among gastrofiberscopy showed normal (3.9%), gastritis (82.1%), gastric ulcer
95 patients (mean age: 50.1 6 14.4, M:F 5 52:43, DM:nonDM 5 (6.7%), duodenitis (5.6%), esophagitis (1.7%) and duodenal ulcer
34:61), the number of AVF and graft operation was 61 and 34 cases, (0.6%). In renal transplant recipients, gastrofiberscopic findings were
respectively. The median survival times of AVF and graft by Kaplan- normal (1.7%), gastritis (83.8%), gastric ulcer (7.3%), duodenal ulcer
Meier method were 140 6 84.4 and 29 6 11.8 months, respectively. (2.8%), duodenitis (2.2%) and esophagitis (2.2%). The incidence of
The survival time of AVF and graft was significantly longer in younger H. pylori infection in dialysis patients and renal transplant recipients
(p 5 0.0077), nonDM (p 5 0.002), and those whose duration from was 27.9% and 13.4%, respectively (p , 0.001). In dialysis patients,
operation to first fistula puncture was more than 6 weeks or, less than peptic ulcer has occurred more often in patients with H. pylori infection
2 weeks ( p 5 0.047). Gender (p , 0.386), AVF vs. graft ( p 5 0.085), (p , 0.01). In renal transplant recipients, peptic ulcer was not correlated
and surgeon ( p 5 0.289) were not significant factors in survival of with H. pylori infection. H. pylori infection did not affect renal function
AVF and graft. 3) From the analysis of risk factors for secondary VAF and the incidence of acute rejection and was not affected by cyclo-
by multivariable Cox regression method, we identified that age was sporine blood level, accumulated doses of prednisolone, use of methyl-
the only significant risk factor (p 5 0.0026, B 5 0.045, SE 5 0.015, prednisolone or aluminum-containing antacids in renal transplant re-
Wald 5 9.047, R 5 0.0026). Other risk factors such as DM vs. nonDM cipients. Conclusions: The incidence of H. pylori infection is higher in
(p 5 0.083), gender (p 5 0.14), puncture duration (p 5 0.27), AVF vs. dialysis patients than renal transplant recipients. H. pylori infection
graft (p 5 0.81), and surgeon (p 5 0.88) were not statistically signifi- does not seem to be a major cause of peptic ulcer in renal transplant
cant, but influenced survival in descending order. Conclusion: There recipients and does not seem to have an adverse effect on transplant
was no significant clinical risk factor in primary VAF. Age was the renal function. Eradication of H. pylori is recommended in dialysis
only significant risk factor for secondary VAG by multivariate analysis. patients.
Hypoalbuminemia as a risk factor for progressive left ventricular hyper- The effect of dialysate dwelling on gastric emptying time in patients
trophy in hemodialysis patients. K.H. Moon, I.S. Song, H.S. Chang, H.S. with continuous ambulatory peritoneal dialysis (CAPD). H.Y. Kim,
Yoo, Y.T. Shin*, D.W. Chae**, C.D. Hong, and J.S. Park, Department of D.J. Kim, B. Kim, Y.H. Lee, W. Huh, Y.G. Kim, and H.Y. Oh, Depart-
Internal Medicine, University of Ulsan, *Chungnam National University, ment of Medicine, College of Medicine, Sung Kyun Kwan University,
**Hallym University, Korea. Cardiac disease remains the major cause Samsung Seoul Hospital, Seoul, Korea. We evaluated gastric emptying
of mortality and morbidity in dialysis patients. Left ventricular hyper- time (GET) by using Tc99m-sulfur colloid gastric emptying scan in 11
trophy (LVH) is an independent cardiac risk factor in these patients. patients with CAPD (6 male, 5 female) and 12 controls. We investigated
To evaluate the factors associated with progressive LVH, we performed the effect of dialysate dwelling on GET by studying twice, once without
a prospective cohort study. Between Jun. 1994 and Feb. 1997, 32 pa- dialysate in the abdomen (drained) and once with 2 L of dialysate in
tients (19 M, 13 F) who started on hemodialysis at Asan Medical the abdomen (full), and the relationship between body surface area
Center, survived at least 6 months, and had LVH in echocardiography (BSA) and delayed gastric emptying. 1) The mean of gastric emptying
performed within one year of hemodialysis were included. Clinical and rate in 120 min in patients with CAPD when drained (67.8 6 13.4%)
laboratory parameters were recorded as the mean of the values while was not different from that in controls (65.4 6 8.6%) 2) The mean of
on dialysis up to the time of the follow-up echocardiography. LVH gastric emptying rate in 120 min when full (55.6 6 14.6%) was signifi-
was defined as the left ventricular mass index (LVMI) greater than cantly slower than that when drained (67.8 6 13.4%) (p , 0.05). In
131 g/m2 in male, and greater then 100 g/m2 in female. Progressive four of the 11 patients (36.4%), gastric emptying was extremely delayed
LVH was defined as the follow-up LVMI greater than the baseline from normal to abnormal range when full. 3) The BSA (1.50 6 0.11 m2)
LVMI. The median age of the patients was 55 years (range 19–78). Fifty of patients who had extremely delayed GET from normal to abnormal
percent of the patients had diabetes mellitus and forty-four percent had range was smaller than that (1.74 6 0.22 m2) of patients who had
a history of smoking. The median duration from baseline echocardiog- minimal delayed or unchanged GET when full. This study showed that
raphy to follow-up echocardiography was 15 months (range 9–24). the patient with CAPD had normal gastric emptying when drained,
Follow-up LVMI was significantly higher than baseline LVMI (210 6 and that gastric emptying was delayed by dialsate dwelling, especially
50 vs 196 6 54, P 5 0.05). Progressive LVH occurred in 19 patients. in the patient who has less than 1.5 m2 of body surface area. Therefore,
Progressive LVH was associated with higher diastolic blood pressure we suggest that dry day cycler or a small volume of dialysate may be
(90 6 12 vs 81 6 11 mmHg, P 5 0.036) and lower albumin level (3.5 6 considered for the patient with small body surface area based on the
adequacy.0.4 vs 3.9 6 0.4 g/dl, P 5 0.009), but was not associated with age,
